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Abstract
Producers that distribute and/or sell electrical and electronic equipment in the EU 
must ensure compliance with a raft of legislation that restricts environmentally 
hazardous substances in such equipment. Producers must also address the concerns 
of their stakeholders (e.g. consumers and pressure groups) regarding environmentally 
hazardous substances in their products.
Producers are at serious risk of losing sales, profitability and market share as well as 
diminishing the value of their brands and tarnishing their reputations if they do not 
comply with legislation or address stakeholder expectations. For example, an 
enforcement official could detect non-compliance with the law and impose a 
distribution block that stopped a producer from supplying products and subsequently 
bring an abrupt end to its trading.
Ensuring compliance with the law involves identifying and understanding the 
requirements of relevant legislation and devising and implementing plans to meet 
these requirements. This is challenging when the legislation restricts substances in 
individual product parts that, in the case of electronic products, are numerous as well 
as sourced by producers from hundreds of suppliers. Hence producers must manage 
their supply chains to manage the risks that they are exposed to.
While producers use risk assessment in product design and manufacture, few 
producers have assessed risks in their supply chains. A tool was developed for use 
by producers to assess their exposure to such risks. This tool was tested at Sony 
Computer Entertainment Europe and proved a powerful method for identifying and 
prioritising key risks in the management of environmentally hazardous substances in 
products. The tool could be readily adapted and used by other producers that wished 
to assess the same or similar risks in their supply chains and complements existing 
management practices (e.g. auditing, product testing).
IV
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Executive Summary
This dissertation discusses the findings of a research project that developed a risk 
assessment tool for use by producers of electrical and electronic equipment in their 
management of environmentally hazardous substances in products. The 
development of this tool was intended to improve understanding of, and approaches 
suitable for, (a) the management of environmentally hazardous substances in 
products by producers; and (b) the assessment of risks in supply chains -  an area of 
supply chain management in which few tools have been developed for use, and in 
which little empirical research exists (Harland et a l, 2003).
The dissertation begins by contextualising the development of the risk assessment 
tool in terms of the legislative and stakeholder pressures upon producers of electrical 
and electronic equipment to reduce or eliminate environmentally hazardous 
substances in their products (this is the subject of discussion in Chapters 1 and 2).
Certain environmentally hazardous substances have long been used in electrical and 
electronic equipment. For example, the toxic heavy metals cadmium, lead, mercury 
and hexavalent chromium have been used as coatings, pigments and stabilisers^ in 
the plastics of electrical and electronic equipment. Until recently, such uses were 
tolerable within society as they were only ever used in small quantities and human 
and environmental exposure to them was low, particularly during the use phase of 
product lifecycles.
Society has become more concerned about the use of environmentally hazardous 
substances in electrical and electronic equipment. Such concern is not unfounded: 
environmental scientists have attributed one of the main causes of modem day toxic 
pollution/the spread of persistent organic pollutants to releases of environmentally 
hazardous substances from products (including electrical and electronic equipment) 
after they are disposed of as waste. Not only this, environmental scientists and non­
governmental organisations like Friends of the Earth and Greenpeace have called on
 ^ Stabilisers are added to plastics to prevent their deterioration from ultraviolet light or weathering 
(from SGS, 2004).
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politicians and policy-makers to take action against the use of environmentally 
hazardous substances in products (again including electrical and electronic 
equipment). Non-governmental organisations have also embarked on campaigns 
against the manufacture and use of environmentally hazardous substances in 
products; some of these campaigns (e.g. Greenpeace’s ‘Toxic Tech’ campaign) have 
targeted producers of electrical and electronic equipment and called on them to cease 
using certain substances in their products ahead of legislative timeframes.
For producers of electrical and electronic equipment that distribute and/or sell their 
products in EU Member States, various pieces of legislation restrict environmentally 
hazardous substances from use in their products. Relevant legislation includes EU 
legislation (e.g. the Marketing and Use Directive, the Batteries and Accumulators 
Directive) and national legislation that sets requirements not included in EU 
legislation (e.g. the Danish Lead and Mercury Orders). The importance of ensuring 
legal compliance and addressing stakeholder expectations cannot be overstated: 
producers risk losing sales, profitability and market share as well as diminishing the 
value of their brands and tarnishing their reputations if they do not, and this could be 
ruinous for them. For example, an enforcement official could detect non-compliance 
with the law and impose a distribution block that stopped a producer from supplying 
products and subsequently bring an abrupt end to its trading.
Complying with legislation presents challenges for producers of electrical and 
electronic equipment. One challenge that producers must address is identifying all 
the relevant legislation that applies to their products. This is an ongoing challenge 
for producers, as new legislation (or new requirements under existing legislation) is 
continually being introduced. Producers must therefore monitor legislative 
developments and be ready to comply with new legal requirements by the time such 
requirements enter into effect. It is also important that producers understand the 
requirements (and exemptions) that apply to their products, and that they devise and 
implement plans for ensuring legal compliance.
In addition, producers may face more challenges -  and increased risks of non- 
compliance -  if legislation is insufficiently detailed such that it is interpreted in 
different ways in different jurisdictions. There are also challenges involved in
VI
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managing the expectations of enforcement officials. These particular challenges 
were considered in a study into the implementation of the RoHS (Restriction of 
Certain Hazardous Substances) Directive in EU Member States. This study is 
discussed in Chapter 3 and was also published as a paper (Martin et a l, 2007).
The study found that the RoHS Directive was implemented differently among EU 
Member States at the end of the first month in which it took effect (July 2006):
• EU Member State governments set different statutory offences and non- 
compliance penalties in their national RoHS laws, and interpreted the phrase 
‘put on the market’ used in Article 4 of the Directive in different ways; and
• RoHS enforcement officials held different expectations towards evidence of 
RoHS compliance and preferences towards market surveillance.
These differences were problematic for producers of electrical and electronic 
equipment because they resulted in a lack of legal harmonisation (also one of the 
objectives of the RoHS Directive), the creation of technical barriers to trade, and 
inconsistent market surveillance. In short, they increased risks of non-compliance 
with RoHS laws for producers.
The principal cause of the differences was insufficiently detailed text in the RoHS 
Directive, which can be traced back to the drafting of the text by the European 
Commission. The European Commission could address this by following two 
complementary proposals: amend certain articles of the RoHS Directive, and publish 
guidance on the compliance expectations of the RoHS enforcement officials in EU 
Member States (this is detailed in Section 3.9 of Chapter 3).
Aware of the potential damage that could be caused to their businesses by non- 
compliance with legislation and/or not addressing stakeholder expectations towards 
the use of environmentally hazardous substances in products, many producers of 
electrical and electronic equipment that distribute and/or sell their products in the EU 
(as well as globally) have adopted the same strategy. This is to design and 
manufacture their products to comply with the most stringent legislation in effect 
across all the countries in which they distribute and/or sell their products (Selin and
Vll
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VanDeever, 2006). Various producers have done this by developing global standards 
that they require their suppliers to follow, such as Sony with its Technical Standard 
SS-00259 (see Sony Corporation, 2007).
At the same time, producers may follow certain practices (e.g. supplier auditing and 
product testing) to ensure that their products comply with legislation that restricts 
environmentally hazardous substances from use. The approaches adopted by 14 
leading global producers were reviewed (this is discussed in Section 4.3 of Chapter 
4). A counter-intuitive finding of this review was that, with just one exception, 
producers followed their own materials declaration standards rather than any of the 
standards developed by electronics trade and industry associations like the 
Electronics Industry Alliance. One possible reason for this is that company-own 
standards may address product-specific issues that would not necessarily be 
addressed in industry standards.
While producers may follow various practices in their management of 
environmentally hazardous substances in products, there is no way of verifying that 
any practice is entirely sufficient to both ensure legal compliance and fully address 
stakeholder expectations. Producers will consequently always face some risk from 
non-compliance with legislation and/or not addressing the expectations of their 
stakeholders. This is because legislation and stakeholder expectations focus on the 
use of certain substances in individual product parts, and in the case of complex 
mass-manufactured products like electrical and electronic equipment these are 
numerous as well as sourced by producers from hundreds of suppliers. What was 
additionally of interest fi*om the review was that none of the 14 leading global 
producers appeared to apply tools to assess such risks, especially when risk 
assessments are widely-used in the management of other product-related issues like 
quality conformance and compliance with safety laws (Abbott, 1992; Hoyle, 1998).
The main focus of the research was the development of a tool by which producers of 
electrical and electronic equipment can assess the risks that they are exposed to fi'om 
non-compliance with legislation and/or not addressing stakeholder expectations 
towards the use of environmentally hazardous substances in products. This tool was 
an adapted version of an existing method of risk assessment -  failure mode and
V lll
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effects analysis (FMEA). FMEA was tailored to assess risks in supply chains, which 
widened the boundaries of what is usually assessed for risk in FMEA, namely 
failings in the design and/or manufacture of products.
FMEA was tailored through the re-structuring of the worksheet that is the basis for 
identifying and describing risks in FMEA and setting new terms and rating scales for 
estimating risks. The terms and rating scales focused on problems in supply chains 
potentially affecting compliance with the law and addressing stakeholder 
expectations towards the use of environmentally hazardous substances in products. 
This differs from what terms and rating scales focused on in past applications of 
FMEA, namely failings in product designs and manufacturing processes and 
customer safety and/or satisfaction. Documentation of the worksheet, terms and 
rating scales both in the dissertation (in Section 4.10 of Chapter 4) and a paper 
(Martin et a l, 2006) provide guidance that practitioners can follow to repeat the 
FMEA in future.
The FMEA was put to the test at Sony Computer Entertainment Europe (SCEE), 
which is the company responsible for the distribution and sale of PlayStation 
computer entertainment systems across Europe, the Middle East, Australia and New 
Zealand. SCEE is also a producer of electronic peripherals and software.
Application of the FMEA at SCEE was useful in identifying and documenting issues 
that could have caused SCEE serious damage if they were to have occurred. Several 
of these issues were in stock management, with one example being the difficulties 
that could have arisen in clearing distribution channels of old stock that would not 
have been compliant with new legislation. At worse, SCEE could have been found 
not to comply with the law by enforcement officials if it were to have mistakenly 
distributed old stock. If this were to have occurred, enforcement officials could have 
imposed sales blocks and/or product recalls, seriously damaging SCEE’s sales and 
profitability as well as its reputation among investors and other stakeholder groups.
FMEA can be used to identify and prioritise key risks for reduction beyond what is 
‘standard practice’ under a management system (e.g. an environmental management 
system). Use of FMEA allows a producer to augment whatever existing
IX
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assessment(s) of the risks it faces from non-compliance with legislation and/or 
stakeholder expectations towards the use of environmentally hazardous substances in 
products it undertakes and, in the process, improve its ability to comply and address 
expectations as well as protect the environment. These improvements result from a 
producer becoming more informed on its exposure to risk and taking actions to 
reduce key risks (which may not be the most obvious of risks).
The application of FMEA at SCEE also provided insights into the use of FMEA that 
are of general significance to all practitioners who apply the method. One such 
insight was when to bring the identification and description of potential problems to 
a close -  no guidance is known to be provided on this in the FMEA literature. 
Criteria were developed to support the decision taken at SCEE, which included: 
thorough examination of past incidents, investigation of the expectations of relevant 
stakeholders, and exhaustive brainstorming in collaboration with work colleagues.
A further insight was that Pareto analysis, which is a method of evaluating risks 
commonly used in FMEA, was flawed. In the case of SCEE, Pareto analysis 
prioritised some of the lowest-rated risks for reduction above some of the highest- 
rated risks, which was a serious misdirection that could have been very damaging for 
SCEE if it had been followed as a method of risk evaluation.
Overall, the tailoring and application of FMEA at SCEE was the main focus of the 
research. However, the study into the implementation of the RoHS Directive also 
made for an important focus by identifying differences in implementation between 
EU Member State governments and discussing the problems these differences 
created (e.g. technical barriers to trade and lack of legal harmonisation) as well as 
proposing solutions to these problems (principally through altering the text of the 
RoHS Directive).
The dissertation ends with some suggestions for further work, namely:
• Further investigation into the expectations of stakeholders;
• Follow-up interviews with RoHS enforcement officials;
X
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• Further investigation into the materials declaration standards set by producers 
of electrical and electronic equipment; and
• Wider application of FMEA (e.g. among producers of products other than 
electrical and electronic equipment that are subject to legislation restricting 
environmentally hazardous substances from use).
These suggestions are detailed in Section 6.5 of Chapter 6.
The dissertation structure is as follows:
Chapter 1 -  Establishes the topic under discussion by introducing and defining 
relevant terms like ‘producer’ and ‘environmentally hazardous substance’. Chapter 1 
discusses the pressures upon producers to eliminate or reduce the use of 
environmentally hazardous substances in their products. It outlines the focus of the 
research as risks that producers of electrical and electronic equipment face in their 
management of environmentally hazardous substances in products; these are risks 
that arise due to the nature of producers’ supply chains.
Chapter 2 -  Identifies and describes the requirements of legislation that restricts 
environmentally hazardous substances from use in products distributed and/or sold 
by producers of electrical and electronic equipment in EU Member States. Chapter 2 
also considers the various challenges that producers must address to ensure 
compliance with legislation: identifying relevant legislation, understanding the 
requirements of this legislation, and devising and implementing plans for ensuring 
legal compliance.
Chapter 3 -  Discusses how producers of electrical and electronic equipment can be 
faced with increased risks of legal non-compliance because of poorly-defined 
legislation that is open to variation in interpretation. This issue is discussed in 
relation to the implementation of the RoHS Directive, and it is revealed that the 
RoHS Directive was implemented in different ways in EU Member States at the end 
of the first month in which it took effect. The cause of the differences in 
implementation is attributed to the text of the RoHS Directive, which was published 
lacking in detail (e.g. on what classifies as an offence). It is also argued that the
XI
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differences in implementation hinder the achievement of the RoHS Directive’s 
objectives of legal harmonisation and protection of human health and the 
environment.
Chapter 4 -  Discusses how producers have responded to legislative and stakeholder 
pressures upon them to manage the use of environmentally hazardous substances in 
their products. The discussion is informed by a literature review, which reveals 
producers follow many of the same practices within the frameworks of their existing 
management systems (i.e. environmental or quality management systems). It is 
argued that no management system is entirely effective, however, and that producers 
of electrical and electronic equipment will always face some risk of non-compliance 
with legislation and/or not addressing the expectations of their stakeholders. To this 
end, a tool for assessing risks is proposed and the choice and tailoring of FMEA is 
explained.
Chapter 5 -  Focuses upon the application of FMEA at SCEE. Chapter 5 begins by 
describing the process by which potential problems (‘failure modes’) were identified. 
One hundred and one failure modes were identified, and the risks facing SCEE from 
these failure modes were evaluated using four different methods. The four methods 
are outlined and their usefulness is debated. The chapter ends by considering the 
benefits of applying FMEA, as well as the lessons learnt from the application and the 
potential for the FMEA to be applied more widely.
Chapter 6 -  Brings the dissertation to a close by recapping what the focus of the 
research was as well as what it entailed, listing key conclusions, considering the 
implications of the research, and making suggestions for further work as well as 
emphasising the importance of data validation.
The dissertation (with appendices) constitutes Volume 1 of the EngD Portfolio. 
Volume 2 brings together the progress reports and peer-reviewed papers that were 
written during the research project.
Xll
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1 Introduction
1.1 Chapter objectives
This chapter will:
• Outline the topic and geographical scope of the research;
• Define the term ‘environmentally hazardous substance’ and discuss how 
environmentally hazardous substances have been used in products distributed 
and/or sold in EU Member States by producers of electrical and electronic 
equipment;
• Discuss pressures upon producers of electrical and electronic equipment to 
eliminate or reduce the use of environmentally hazardous substances in their 
products;
• Explain that the elimination or reduced use of environmentally hazardous 
substances in products poses supply chain management challenges for 
producers of electrical and electronic equipment;
• Introduce the industrial sponsor as an example of a producer of electrical and 
electronic equipment (among other products); and
• Outline what the EngD research project focused upon.
1.2 Topic and geographical scope
This chapter establishes the topic under discussion in this dissertation: the 
management of environmentally hazardous substances in products distributed and/or 
sold in EU Member States by producers^ of electrical and electronic equipment. 
Relevant terms are introduced and defined and the pressures upon producers to 
eliminate or reduce the use of environmentally hazardous substances in their 
products are discussed. The industrial sponsor of the research is also introduced and 
what constituted the focus of the EngD research project is outlined.
 ^Producers are manufacturers, brand-owners, importers and/or distributors o f products. This 
definition is derived from how producers are defined in many pieces o f EU product safety and 
environmental legislation (e.g. the Low Voltage Directive and the RoHS Directive),
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The geographical scope of the research (i.e. EU Member States) stemmed from: (a) 
the challenges posed to producers by legislation that restricts environmentally 
hazardous substances from use in products in effect in EU Member States; (b) the 
concerns of EU politicians, policy-makers and environmental non-governmental 
organisations (NGOs) over the risks associated with the use and release of 
environmentally hazardous substances from certain products; and (c) the fact that the 
larger of the EU Member State economies were the principal markets for the 
distribution and sale of the industrial sponsor’s products (the industrial sponsor is 
introduced in Section 1.9 below).
The next two sections discuss the uses to which environmentally hazardous 
substances have been put in products (specifically electrical and electronic 
equipment) and how societal attitudes towards these uses have changed.
1.3 Environmentally hazardous substances, their use in products and 
potential effects on human health and ecosystems
Certain metals, organic substances and synthetic substances that have and, in some 
cases, continue to be used in products have been identified by environmental 
scientists (e.g. Colbom et a l, 1996; EEA and UNEP, 1999) as contaminants capable 
of adversely impacting human health and ecosystems. These substances are the 
‘environmentally hazardous substances’ referred to in this dissertation, so-called 
because they exhibit properties hazardous to human health and ecosystems, namely 
high toxicity, persistence and an ability to concentrate in biological tissues or 
‘bioaccumulate’.
Two main groups of environmentally hazardous substances are distinguished in the 
environmental science literature (see Jackson and Jackson, 1996; Ayres and Hellier, 
1998): persistent, bioaccumulative and toxic (PBT) and very persistent, very 
bioaccumulative (vPvB) substances.
The first group, PBT substances, include the heavy metals cadmium, lead, mercury 
and hexavalent chromium. All of these heavy metals have been used as coatings.
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pigments and stabilisers^ in the plastics of electrical and electronic equipment. Lead 
has also been used in the solders applied to the components of printed circuit boards 
and mercury in sensors and switches. Cadmium, lead and mercury have been used in 
batteries (see SGS, 2004). The heavy metals pose a number of hazards to human 
health and ecosystems, which are summarised in Table 1.1 (drawing on Ayres and 
Hellier, 1998; European Commission DG Environment, 2002; Home and Gertsakis, 
2006).
Table 1.1: Human health and ecological hazards of cadmium, lead, mercury and
hexavalent chromium
Heavy
metal
Human health hazards Ecoiogical hazards
Cadmium 
and its 
compounds
Potential for reduction in the activity 
of digestive enzymes trypsin and 
pepsin. This affects carbohydrate 
metabolism and inhibits glycogen 
synthesis in the liver.
Long term exposure to cadmium 
may affect body organs and 
systems, especially the kidneys. 
Seriously chronic cadmium 
poisoning is a cause of Itai-ltai 
(‘Ouch! Ouch!’) disease, symptoms 
of which include aching joints and 
kidney tube dysfunction.
Animals face health hazards equivalent 
to those faced by humans.
Cadmium poisoning of micro­
organisms is capable of disrupting the 
decomposition of leaf litter.
Lead and its 
compounds
Once lead has entered the body it 
is capable of disrupting the 
formation of blood and impacting 
the central nervous system. Lead 
may affect the central nervous 
system in many ways including 
disruption to cell metabolism, nerve 
transmission synthesis, the release 
of acetylcholine, and formation of 
myelin. Consequent health effects 
may include: altered behaviour, 
anaemia, loss of appetite, loss of 
memory, malaise, and motor 
dysfunction. Children and the 
unborn are at greater risk than 
adults.
Animals face health hazards equivalent 
to those faced by humans.
Poisonous to plants and micro­
organisms.
Mercury and 
its
compounds
Chronic exposure can lead to 
deterioration in motor coordination, 
the early onset of fatigue, impaired 
short term memory, and mercurial 
tremor.
Chronic ingestion of mercury salts 
can cause dysphagia, vomiting.
Animals face health hazards equivalent 
to those faced by humans.
If absorbed in excess in plant roots and 
shoots, mercury acts as a phytotoxic 
causing stunted growth.
Stabilisers are added to plastics to prevent their deterioration from ultraviolet light or weathering 
(from SGS, 2004).
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Heavy
metal
Human health hazards Ecological hazards
abdominal pain, bloody diarrhoea, 
loosening of teeth, nephritis, and 
hepatitis. The ingestion of methyl 
mercury readily penetrates 
biological membranes and 
concentrates in the brain, kidneys 
and the iiver. It can impair the 
mentai deveiopment of chiidren 
and also effect reproduction.
Hexavalent
chromium
Possibie cause of aliergies (e.g. 
asthma and dermatitis) in 
sensitised individuals. Also known 
to cause a number of adverse 
effects ranging from irritation to 
cancer.
Poisonous to piants and micro­
organisms. It can also make fish more 
susceptibie to infection; high 
concentrations can damage and/or 
accumulate in various fish tissues and 
in invertebrates such as snaiis and 
worms.
The second group, vPvB substances, are capable of dispersing widely within the 
environment but with uncertain toxicities. They include persistent organic pollutants 
(or ‘POPs’) such as polybrominated diphenyl ethers (PBDEs) and phthalates that 
have been used in the plastics of cables and housings in electrical and electronic 
equipment. Recent studies have shown POPs to be present in marine mammals from 
remote areas, household dust, and human blood and breast milk (see EEA and 
UNEP, 1999; Santillo et a l, 2001; WWF, 2004; UNEP, 2005), while both PBDEs 
and phthalates have been reported as ‘hazardous’ due to their abilities to mimic the 
female hormone oestrogen, which could cause the ‘féminisation’ of young male fish, 
rodents and, potentially, children (see Moline et a l, 2000; Barrett, 2005).
1.4 Hazards, risks and changing attitudes
Cadmium, lead, mercury, hexavalent chromium, halogenated compounds (including 
chlorinated and brominated flame retardants like PBDEs) and phthalates have been 
used in electrical and electronic equipment and other products because they provide 
desirable functions or have useful properties such as increasing flexure in plastics. 
This was tolerable within society until comparatively recently as environmentally 
hazardous substances were only ever used in small quantities and human and 
environmental exposure to them was considered to be low, particularly during the 
use phase of product lifecycles; the societal attitude was of little risk of harm to 
human health or ecosystems (see RCEP, 2003; Widmer et a l, 2005).
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However, this attitude began to change as scientific studies identified that toxic 
pollution was continuing and even growing in some areas (see Box 1.1 for an 
example) despite proven reductions in emissions of environmentally hazardous 
substances from point sources like combustion and manufacturing plants. 
Environmental scientists attributed the cause of the continuing and, in certain 
instances, growing toxic pollution to diffuse or ‘non-poinf sources, namely the 
release of environmentally hazardous substances from products after they are 
disposed of as waste (see Heiskanen, 1999; Fuller and Ottman, 2004). Certain 
products were then identified as major sources, not only because of the 
environmentally hazardous substances used in them, but because they were growing 
as waste streams. In the EU, waste electrical and electronic equipment, batteries and 
packaging were all identified as major sources (see ENEA, 1995; EEA, 2000; 
Modesitt and Gilbert, 2005).
Box 1.1: Cadmium in the Rhine basin, Germany
Cadmium is a cause of land contamination in the Rhine basin of Germany, where it is also 
becoming more concentrated in groundwater. Cadmium enrichment of the land is occurring 
despite reductions in industrial emissions of cadmium and its compounds from 
manufacturing plants situated within the basin. At one time the basin was a hub for steel 
production and cadmium plating, both of which produced industrial waste emissions of the 
heavy metal. The enrichment is due to present emissions adding to cadmium already 
present and persisting in the Rhine basin. There is also a further source of cadmium 
emissions -  waste products and packaging that contain the heavy metal in their parts or 
materials. Cadmium is being leached from landfill sites containing such waste.
The contamination is of growing concern for fear of groundwater pollution. It is also feared 
that people of the region may already have been exposed to cadmium concentrations 
greater than the World Health Organisation’s recommended maximum acceptable levels.
Source: EEA and UNEP (1999)
In addition, a growing body of environmental scientists have raised concerns over the 
potential for human health and ecosystems to be harmed from environmentally 
hazardous substances combining and reacting with each other once released into the 
environment (see Colbom et al, 1993; Colbom et a l, 1996; EEA and UNEP, 1999; 
RCEP, 2003). These scientists have argued that in the absence of scientific 
understanding on these issues ‘no evidence’ should not be taken to mean ‘no effects’, 
and have instead pointed to the potential for serious harm, which includes cancers, 
immune and metabolic dismption, neurological defects and reproductive anomalies. 
They have called for the use of environmentally hazardous substances in products to 
be eliminated or otherwise reduced as a ‘precautionary approach’ (see RCEP, 2003).
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The elimination or reduced use of environmentally hazardous substances in products 
requires changes in product designs and/or the chemical composition of product parts 
and materials. Making such changes necessitates the planning, implementation, 
monitoring and review of environmental programmes by producers; the inference is 
that producers must take greater responsibility for the environmental impacts of their 
products. This has been recognised by politicians and policy-makers, who have been 
on the receiving end of calls by environmental scientists and environmental NGOs -  
channelled through, as well as amplified by, the media -  that action is required to 
eliminate or reduce environmentally hazardous substances from use. In response, 
politicians and policy-makers have developed or revised legislation to restrict 
environmentally hazardous substances from use in products and make producers 
responsible for complying with these restrictions. One piece of EU legislation that 
has had a significant impact upon producers of electrical and electronic equipment is 
the RoHS Directive, which is introduced in the next section before being discussed in 
detail in Chapter 3.
1.5 The RoHS Directive
Published in the EU Official Journal in January 2003, the Restriction of the Use of 
Certain Hazardous Substances in Electrical and Electronic Equipment Directive (or 
‘RoHS Directive’) is widely-acknowledged as a trend-setting law in the management 
of the use of environmentally hazardous substances in electrical and electronic 
equipment (AeA and Allen & Overy, 2003; Selin and VanDeveer, 2006). The 
Directive’s restrictions have, for instance, been reproduced in laws introduced in 
California, China, Japan and Korea (see Schoenung et a l, 2005; Wright and Elcock, 
2006).
There are 11 articles in the text of the RoHS Directive. These 11 articles 
(summarised in Table 1.2 below) define the objectives of the Directive, its scope and 
preventive requirement, and provide definitions and instruction on the Directive’s 
scientific and technical adaptation, review, transposition and entry into force.
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Table 1.2: The 11 articles of the RoHS Directive
Article Title Description
1 Objectives Defines objectives as legal harmonisation and protection of 
human health and the environment.
2 Scope States the RoHS Directive applies to electrical and electronic 
equipment falling under categories 1-7 and 10 of Annex lA of the 
Waste Electrical and Electronic Equipment Directive (the ‘sister’ 
directive to RoHS). Also states the RoHS Directive applies to 
electric light bulbs and luminaries in households. The RoHS 
Directive is said not to apply to spare parts for the repair or to the 
reuse of electrical and electronic equipment ‘put on the market’ 
before 1 July 2006.
3 Definitions Defines electrical and electronic equipment as that which 
requires electric current or electromagnetic fields to function, and 
that is designed for use with a voltage rating not exceeding 1,000 
volts (for AC) or 1,500 volts (for DC). Defines producers as 
manufacturers, brand owners, importers and/or distributors of 
electrical and electronic equipment.^
4 Prevention Requires that new electrical and electronic equipment ‘put on the 
market’ from 1 July 2006 must not contain cadmium, lead, 
mercury, hexavalent chromium, polybrominated biphenyls 
(‘PBBs’) and PBDE. This preventive requirement does not apply 
to applications listed in the Annex of the Directive (a list of ten 
applications, mainly for uses of lead and mercury).
5 Adaptation Allows for amendments to adapt the Annex of the RoHS Directive 
to scientific and technical progress, notably in the setting of 
maximum concentration values that RoHS Directive restricted 
substances shall be tolerated in specific materials or 
components, as well as exemptions for particular applications. 
Provides for the adaptation to be undertaken through comitology 
or ‘by committee’.
6 Review Requires the European Commission to review the RoHS 
Directive (e.g. to extend its scope and preventive requirement) in 
light of new scientific evidence.
7 Committee Provides for the European Commission to be assisted by the 
Waste Technical Adaptation Committee in adapting the RoHS 
Directive to scientific and technical progress.
8 Penalties Requires EU Member States to set non-compliance penalties in 
transposing the RoHS Directive into national legislation. Non- 
compliance penalties must be effective, proportionate and 
dissuasive.
9 Transposition Requires EU Member States to introduce national RoHS 
legislation before 13 August 2004.
10 Entry into 
force
Explains the RoHS Directive enters into force on the day of its 
publication in the Official Journal of the EU.
11 Addressees Explains the RoHS Directive is addressed to EU Member States.
The text of the RoHS Directive does not, however, go into any detail on how the 
substance use restrictions it sets apply to electrical and electronic equipment. For 
example, the text does not state whether the Directive’s restrictions apply to all the 
parts and materials from which electrical and electronic equipment are manufactured.
These definitions are adopted in this dissertation.
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Detail was added with the drafting and publication in the EU Official Journal of a 
decision (Decision 2005/618/EC) by Directorate General (DG) Environment of the 
European Commission. Decision 2005/618/EC stated that cadmium was restricted 
from use above 100 parts per million (ppm) and lead, mercury, hexavalent 
chromium, PBBs and PBDEs were each restricted from use above l,000ppm in the 
‘homogeneous materials’ of electrical and electronic equipment (European 
Commission, 2005). DG Environment also provided a definition of ‘homogeneous 
materials’ in a guidance document it published on the RoHS Directive (European 
Commission DG Environment, 2006, p. 17):
Homogeneous material means a material that cannot be mechanically disjointed into 
different materials. The term “homogeneous” means “o f uniform composition 
throughout”. Examples o f “homogeneous materials” are individual types o f  
plastics, ceramics, glass, metals, alloys, paper, board, resins and coatings.
Decision 2005/618/EC together with the guidance published by DG Environment 
therefore clarified that the RoHS Directive’s restrictions applied at the material level, 
which is consistent with other EU legislation (e.g. the Marketing and Use Directive) 
that restricts environmentally hazardous substances from use in products (relevant 
legislation is discussed in detail in Chapter 2). Complying with the RoHS 
Directive’s restrictions is challenging for producers of electrical and electronic 
equipment because such equipment is manufactured from parts and materials 
composed of numerous homogeneous (or ‘individual’) materials. Producers must 
manage the use of restricted substances in these individual materials, which may be 
sourced from many hundreds of firms within long and complex global supply chains. 
The challenge for producers is therefore one of supply chain management, which is 
discussed more in Section 1.8 below.
Legislation like the RoHS Directive is not the only pressure upon producers of 
electrical and electronic equipment to eliminate or reduce the use of environmentally 
hazardous substances in their products. Producers must also address the expectations
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that stakeholders^ in their businesses hold towards the use of environmentally 
hazardous substances in products. Stakeholder expectations are discussed in the next 
section.
1.6 Stakeholder expectations
Schaltegger et al (2003, p. 38) suggest that there is a ‘wide spectrum’ of 
stakeholders in the environmental impacts of businesses including shareholders and 
investors, governments, customers, suppliers, the media, NGOs and industry 
associations. These stakeholders are identified in Table 1.3, which also describes 
what the motivations of these stakeholders are towards environmental issues.
Table 1.3: Motivation of stakeholders in relation to environmental issues (taken from
Schaltegger et a/., 2003, pp. 39-40)
Stakeholder group Motivation
Shareholders and 
investors
To appraise the influence of environmental damage as well as 
environmentally benign activities, or omitted activities, on business 
value (shareholder value).
Banks and insurance 
companies
To avoid credit and liability risks relating to the environment and to 
seek profitable and secure capital investments for themselves and 
for their customers.
Labour unions and 
employee committees
To secure better pay and working conditions, improved social and 
health situations, the enhancement of freedom of expression and 
security of employment for all dependent employees.
Customers To look for lower-priced, higher-quality goods and services, 
encouraging or ignoring the adoption of environmental standards 
by their suppliers through contractual arrangements.
Suppliers To adopt or neglect to adopt environmental quality criteria in 
relation to the goods and services offered.
Managers and 
executives
To seek to enhance the (short-term) success of the business and 
minimise environment-based business risks and to strive 
personally for higher monetary rewards, prestige and a new sense 
of environmental awareness as encouraged by social and business 
pressures.
Media To capture the attention of existing and potential audiences.
Employees To secure their position in the business, to pursue personal goals 
relating to career and position and to obtain environmentally 
healthy work conditions that promote personal well-being.
Neighbours and local 
community residents
To maintain or improve the environmental quality of the areas they 
live in.
NGOs To act as advocates for the environment, as watchdogs and as 
catalysts working towards environmentally benign behaviour by 
business.
Authorities and 
governments
To pursue protection and conservation of the environment on 
behalf of society and to use measures related to the environment 
as a political instrument in the struggle for votes.
 ^According to Freeman (1984, p. 46), a stakeholder is ‘...any group or individual who can affect or is 
affected by the achievement o f the organisation’s objectives.’ Schaltegger et a l (2003) support this 
definition and claim that businesses seek to fulfil the needs o f different stakeholders to be successful.
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Stakeholder group Motivation
Technicians and 
research staff in 
businesses
To try to develop or prevent the introduction of environmentally- 
oriented innovations.
Business and
professional
associations
To act on behalf of members and to achieve the goals set by 
members for the association, including goals related to 
environmental protection.
Competitors To look for cost advantages, to compare their performance with 
that of their cohort of competitors, and to search for opportunities 
that may stem from improving environmental quality.
Academics To strive for the application of their research results and to have an 
effect on the formation of opinion through teaching.
Each of the groups of stakeholders identified in Table 1.3 has some influence over 
how businesses, such as producers of electrical and electronic equipment, manage 
their environmental impacts. According to some commentators (e.g. DiMaggio and 
Powell, 1983; Jennings and Zandbergen, 1995), the influence held by stakeholders 
results from their ‘coercive and normative powers’ over businesses. Such 
commentators subscribe to institutional theory, which suggests that social and 
cultural pressures -  in the guise of common values, norms and rules -  heavily 
influence the structures adopted by organisations as well as the practices that 
organisations follow (DiMaggio and Powell, 1983; Scott, 1992).
Institutional theory has been used in studies undertaken by Hoffman (2001) and 
Delmas and Toffel (2004) as a firamework for identifying stakeholders that influence 
the environmental management of manufacturing businesses at the plant-level. 
Relevant stakeholders identified in these studies were governments, customers, 
competitors, environmental NGOs and industry associations. All of these groups are 
also relevant stakeholders in the management of environmentally hazardous 
substances in products for producers of electrical and electronic equipment: each 
group has some influence on the way producers act on this issue. Suppliers are an 
additional group of relevant stakeholders; the relevance of suppliers to producers as a 
group of stakeholders is discussed more in Section 1.8 below.
Stakeholders in the businesses of producers of electrical and electronic equipment 
appear to hold a similar, broad expectation towards the use of environmentally
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hazardous substances in products:^ they expect producers to manage compliance, 
first and foremost with legislation, but also with any targets that producers may have 
set to phase-out the use of certain substances in their products, and with ‘industry 
norms’ that stakeholders may perceive to exist. However, certain environmental 
NGOs are noteworthy for pressuring producers to address their specific expectations. 
These expectations are reflected in the campaigns the environmental NGOs run 
against producers, which are discussed next.
1.7 Campaigns run by environmental NGOs
1.7.1 Definition and influence o f environmental NGOs
NGOs have been defined as private organisations (as opposed to public or 
‘governmental’ organisations) that are self-governing and not-for-profit (Vakil, 
1997).
The World Bank (1995) states that NGOs pursue various activities, inclusive of 
promoting the interests of the poor, protecting the environment, and providing basic 
social services or undertaking community services. The World Bank also states that 
NGOs can be broadly divided into one of two categories: operational and advocacy. 
Operational NGOs are those NGOs that are involved in the design and 
implementation of development-related projects, and can be community-based, 
national or international. Advocacy NGOs, on the other hand, seek to defend or 
promote a specific cause. NGOs that fall into this category typically try to raise 
awareness, acceptance or knowledge through lobbying, media work and direct 
action.
The environmental NGOs that campaign to eliminate or reduce environmentally 
hazardous substances from use could be defined as ‘advocacy NGOs’ (to use the 
World Bank’s categorisation), although they have also been called ‘environmental 
interest groups’ and ‘environmental pressure groups’ (see Anderson, 1997; Gamer, 
2000). These environmental NGOs include the three most prominent intemationally-
 ^This is based upon discussions with stakeholders in SCEE’s business during the course o f  the 
research. Please refer to Section 5.6 of Chapter 5 for a list o f some o f the stakeholders with whom the 
author held discussions.
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known groups of Friends of the Earth, Greenpeace and the World Wildlife Fund 
(WWF) alongside the European Environment Bureau and the European Public 
Health Alliance that are active in EU environmental politics, and Clean Production 
Action and the Silicon Valley Toxics Coalition (SVTC) that are active in US 
environmental politics and not without influence in EU environmental politics (see 
Green G8, 2001; McCormick, 2001). Use of the term ‘environmental NGO’ from 
here onwards refers to these sorts of NGOs.
Environmental NGOs are influential stakeholders in many businesses, including 
those of producers of electrical and electronic equipment. Schaltegger et al (2003) 
explain why this is: environmental NGOs follow business behaviour and will seek to 
drive changes in such behaviour if they perceive it to be environmentally 
irresponsible. Nalinakumari and MacLean (2005, p. 1) add to this explanation by 
asserting that environmental NGOs are now of such importance that they are:
...beginning to act like governmental regulatory agencies, issuing a new generation 
o f de facto “regulations ” in the form o f standards, guidelines and certifications.
Environmental NGOs have responded to the scientific research mentioned in 
Sections 1.3 and 1.4 above by lobbying politicians and policy-makers to legislate 
against the use of environmentally hazardous substances in electrical and electronic 
equipment (legislation is discussed in detail in Chapter 2), and by targeting leading 
global producers of such equipment in campaigns that have involved direct action. 
The campaigns run by SVTC and Greenpeace are noteworthy in this regard.
1.1.2 SVTC and Greenpeace campaigns
SVTC has long campaigned against the release of environmentally hazardous 
substances from the electronics manufacturing facilities that are based in Northern 
California’s ‘Silicon Valley’.^  SVTC’s campaigns tackle what the group terms 
‘environmental justice issues’ between the owners of large electronics manufacturing 
facilities and the communities that neighbour their facilities. SVTC’s campaigns are
 ^ ‘Silicon Valley’ has been defined as the southern part o f the San Francisco Bay Area, Northern 
California. When the term was first coined in the 1970s, it was used to refer to the large number o f  
silicon chip innovators and manufacturers that established themselves in the San Francisco Bay Area; 
now the term is used to refer to all the high-tech businesses in this area (see Fellow and Park, 2003).
12
A.D. Martin Doctoral Dissertation
not limited to Silicon Valley, but extend to ‘other high-tech areas of the US and the 
world’ (see SVTC, 2006).
One of SVTC’s campaigns is the ‘Clean Computer Campaign’. Under this 
campaign, SVTC calls on producers of electrical and electronic equipment to 
develop schemes to take-back their products for recycling once they become waste, 
as well as to eliminate certain environmentally hazardous substances -  cadmium, 
lead, mercury and brominated flame retardants -  from use in their products. SVTC 
has published annual ‘Computer Report Cards’ as part of the campaign, which the 
group uses to communicate the results of its evaluations of the environmental 
policies and practices of producers of personal computers. These evaluations 
encompass whether producers have eliminated environmentally hazardous 
substances from use in their products, or otherwise made commitments to do so.
While SVTC has always run specific campaigns on environmental issues associated 
with the electronics industry, it was only in May 2005 that one of the three most 
prominent internationally-known environmental NGOs -  Greenpeace -  launched a 
specific campaign against the use of environmentally hazardous substances in 
electrical and electronic equipment.
Greenpeace’s campaign is called ‘Toxic Tech’. Under ‘Toxic Tech’, Greenpeace 
calls on producers of electrical and electronic equipment to cease using 
environmentally hazardous substances in their products. In particular, Greenpeace 
calls on producers of electrical and electronic equipment to (a) adopt chemicals 
policies based on the precautionary principle,^ and (b) exceed the most stringent of
* The ‘precautionary principle’ is often used as a basis for decision-making on environmental issues. 
The precautionary principle is said to suggest that if  an action or policy might cause severe or 
irreversible environmental harm -  and there is no scientific consensus that environmental harm would 
not ensue -  the burden o f proving ‘no environmental harm’ falls on those who would advocate taking 
the action or following the policy (see Dobson, 1990; Weale, 1992a; Pearce, 1993). The concept o f  
the precautionary principle is, however, contested; for example, Jordan and O’Riordan (1998) state 
that the precautionary principle is both a poorly-defined and unstable concept.
Greenpeace’s view in relation to the management o f environmentally hazardous substances is that the 
precautionary principle:
...means that when (on the basis o f available evidence) the use o f a chemical or groups o f chemicals 
may harm human health or the environment, action to eliminate the use o f the chemical(s) should be 
taken -  even if  the full extent o f harm has not yet been fully established scientifically. It recognises
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legal requirements worldwide by no longer using brominated flame retardants 
(BFRs) and polyvinyl chloride (PVC) in their products (see Greenpeace 
International, 2005 and 2006a). Greenpeace’s concerns over the use of BFRs and 
PVC in electrical and electronic equipment are explained in Box 1.2.
Box 1.2: Greenpeace’s explanation for Its concerns over the use of BFRs and PVC In
electrical and electronic equipment
BFRs are a concern to Greenpeace because they ‘do not break down easily and build up in 
the environment’. In addition, Greenpeace states that:
The presence of high levels of BFRs in electronic products has the potential to generate 
brominated dioxins and furans, when the electronic waste comes to be smelted, incinerated 
or burnt in the open. Dioxins and furans are classes of chemical compounds widely 
recognised as some of the most toxic chemicals ever made by humans and many are toxic 
even in very low concentrations.
And the use of PVC in electrical and electronic equipment is a concern to Greenpeace 
because:
Chlorinated dioxins and furans are released when PVC is produced or disposed of by 
incineration. These chemicals are highly persistent in the environment and many are toxic 
even in very low concentrations.
Taken from Greenpeace International (2005, p. 6)
Greenpeace has pressured producers of electrical and electronic equipment to meet 
its calls with its ‘Guide to Greener Electronics’ that was launched in August 2006. 
This guide ranks 14 of the world’s leading producers of IT and telecommunications 
equipment against criteria, devised by Greenpeace, on ‘chemicals policy and 
practice’ and ‘policy and practice on producer responsibility for taking back 
discarded products and recycling’. The ‘chemicals policy and practice’ criteria 
include (from Greenpeace International, 2006a):
• A chemicals policy based on the precautionary principle;
• Chemicals management: management of the use of environmentally 
hazardous substances in products via, for example, restricted substances lists 
and a policy to identify problematic substances for future 
elimination/substitution;
that such proof o f harm may never be possible, at least until it is too iate to avoid or reverse the 
damage done.
(Greenpeace International, 2006a, p. 2).
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• A timeline for phasing out all use of BFRs (not just those BFRs restricted 
under the RoHS Directive);
• A timeline for phasing out all use of PVC; and
• BFR- and PVC-ffee models of electronic products on the market.
This set of criteria is more heavily weighted than that for take-back and recycling in 
the ranking of producers because, Greenpeace asserts, ‘safe’ recycling requires the 
elimination of environmentally hazardous substances from products in the first 
instance (Greenpeace International, 2006a).
Greenpeace ranks the 14 IT and telecommunications producers it has targeted for 
inclusion in its ‘Guide to Greener Electronics’ on the basis of evaluations of the 
environmental policies and practices the producers publicly claim to be following 
against Greenpeace’s own criteria.
1.7.3 Similarities in the campaigns run by SVTC and Greenpeace 
The ‘Clean Computer Campaign’ and ‘Toxic Tech’ are very similar campaigns, both 
in what SVTC and Greenpeace call on producers of electrical and electronic 
equipment to do, and in the ways SVTC and Greenpeace have pressured producers to 
meet their calls.
One particularly interesting overlap is in the call for producers of electrical and 
electronic equipment to exceed the most stringent of legal requirements worldwide 
by committing to cease using all BFRs in their products (not just those restricted 
from use in electrical and electronic equipment under the RoHS Directive). In this 
regard, SVTC and Greenpeace have raised something of a 'de facto regulation’ (to 
use the term coined by Nalinakumari and MacLean (2005) mentioned above) that 
they expect producers -  and particularly global producers who ‘should take the lead’ 
(see Greenpeace International, 2006a) -  to comply with as an ‘industry norm’.
SVTC and Greenpeace also appear to expect (as well as rely upon, at least to prepare 
their respective report cards and guides) producers of electrical and electronic 
equipment to publicly disclose information on their environmental policies and 
practices.
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A further overlap is that both SVTC and Greenpeace singled out Apple for criticism 
in their campaigns, and that Apple then became a target for protest by SVTC and 
Greenpeace campaigners. SVTC and Greenpeace claim this was warranted on the 
basis of their evaluations of Apple’s environmental management. However, the 
criteria used to inform these evaluations has been criticised as ‘biased’ by some 
commentators (e.g. Eran, 2006).
1.7.4 The attention focused upon Apple and Apple’s response 
SVTC campaigners protested against the absence of a US take-back scheme for 
iPods at Apple’s ‘MacWorld’ event and annual general meeting in 2005. At the 
same time, SVTC campaigners launched a website (‘BadApple.biz’) and produced 
an alternative to the Apple Annual Report 2005 (the ‘unApple report’) to fiirther 
publicise their concerns and criticise Apple’s environmental management.
In 2006, Greenpeace made particular reference to the rank of Apple (not bottom, but 
twelfth out of 14) in its press release that accompanied the first ‘Guide to Greener 
Electronics’. This press release included the comment (from Greenpeace 
International, 2006b) that Greenpeace considered it:
...disappointing to see Apple ranking so low in the overall guide. They are meant to 
be world leaders in design and marketing, they should also be world leaders in 
environmental innovation.
Greenpeace’s focus on the rank of Apple in its guide caught the attention of sections 
of the world’s business press. For example, Apple’s rank was central to the 
discussion of the launch of ‘Guide to Greener Electronics’ in an article in ‘The 
Economist’ in August 2006 (see The Economist, 2006).
In addition to publicising the rank of Apple in its guide, Greenpeace encouraged its 
supporters and the public at large to participate in ‘cyber activism’ by sending emails 
to Apple’s management to ask them to respond to Greenpeace’s criticisms. In March 
2007, ENDS reported that over 45,000 such emails had been sent (see ENDS, 2007).
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The attention focused upon Apple by SVTC and Greenpeace campaigners in 2005 
and 2006 appeared to affect the way certain groups of investors in Apple perceived 
the producer’s stated commitment (see Apple, 2007) to be ‘environmentally 
responsible’: in early 2007, two shareholder resolutions were raised that called on 
Apple’s management to set a timetable for eliminating the use of BFRs and PVC in 
Apple products and improve its take-back of iPods and Macs for recycling (discussed 
in ENDS, 2007).
Apple’s Chief Executive, Steve Jobs, addressed the shareholder resolutions and 
SVTC and Greenpeace criticisms of Apple’s environmental management in an open 
letter in March 2007 (see Jobs, 2007). In this letter. Jobs clarified Apple’s 
environmental policy and practices and set new environmental objectives and targets, 
most notably to eliminate BFRs and PVC from use in all new Apple products by the 
end of 2008. Jobs also considered criticisms of Apple’s environmental management, 
including its low rank in the Greenpeace ‘Guide to Greener Electronics’, to have 
arisen from a lack of communication on Apple’s part, rather than a lack of effort. 
Jobs asserted (from Jobs, 2007):
Whatever other improvements we need to make, it is certainly clear that we have 
failed to communicate the things that we are doing well. ... We apologise for 
leaving you in the dark for this long.
Jobs’ words serve to illustrate the importance to producers of electrical and 
electronic equipment -  and businesses more generally -  of developing and 
maintaining a dialogue with different stakeholders (notably environmental NGOs and 
investors in the case of Apple) on relevant environmental issues. In light of Apple’s 
experience, the management of ‘stakeholder dialogues’ on environmental issues by 
global producers of electrical and electronic equipment would appear to be a ‘norm’ 
expected of them by stakeholders in both their individual businesses and the 
electronics industry at large.
Engaging relevant stakeholders in dialogues on the management of environmentally 
hazardous substances in products would require producers of electrical and electronic 
equipment to explain their positions within the supply chains for their products. This
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is relevant because electronics supply chains comprise of many firms, and the 
involvement of each firm is necessary to manage the use of environmentally 
hazardous substances in products -  something explained in the next section.
1.8 Producers of electrical and electronic equipment and their supply chains
Producers of electrical and electronic equipment can be considered as the ‘focal 
firms’ within their supply chains (see Wang, 2005). A focal firm is generally 
thought of as the firm that owns the brand to the product that is manufactured, 
distributed and sold (see Mouritsen et a l, 2003; Danese et a l, 2004; Storey et a l, 
2006). Following this line of thought, original brand manufacturers and branded 
marketers/retailers are the focal firms within electronics supply chains (see Box 1.3 
for descriptions of firms within electronics supply chains). These are the firms ^vith 
most at stake in bringing products to market (e.g. in terms of achieving return on 
investment and increasing market share) and that tend to shoulder the greatest 
responsibilities as a result (e.g. in the development and implementation of marketing 
strategies for products).
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Box 1.3: Descriptions of firms within electronics supply chains
Firms within electronics supply chains include but are not limited to (building upon AsRIA, 
2006):
Extractors of raw materials: Firms that acquire the virgin materials (e.g. iron ore, 
petroleum) from which product parts and materials are later made.
Material processors: Firms that refine virgin materials for industrial uses.
Material manufacturers: Manufacturers of materials (e.g. individual types of plastics) from 
which parts are made.
Component manufacturers: Manufacturers of product parts (e.g. individual capacitors).
Component suppliers: Suppliers of the parts and materials from which products are 
assembled by manufacturers.
Original equipment manufacturers: Firms that assemble products from parts and 
materials sourced from other firms (e.g. component suppliers). In some cases, original 
equipment manufacturers may design as well as assemble products.
Original design manufacturers: Contract manufacturers that use their own designs.
Own brand manufacturers: These are usually original equipment manufacturers that have 
expanded upon their production expertise to design, manufacture and sell their own-branded 
products. Samsung is an example.
Branded marketers or retailers: These are firms that concentrate upon the design and 
marketing of their own-branded products. Original equipment manufacturers are contracted 
to manufacture these products on behalf of the branded marketers/retailers, which may sell 
the products through their own retail outlets (e.g. Sony sells its own-branded products in 
Sony Centres)._________________________________
Electronics supply chains are long, complex and operate globally, which is 
characteristic of the supply chains (or supply ‘networks’ as some commentators are 
now calling them) for many of the products mass-marketed in the world today 
(Harland et a l, 2003).
The length and complexity of electronics supply chains reflects upon the complexity 
of electrical and electronic equipment, which are manufactured from numerous parts 
and materials (see Webster et a l, 1997; Wang, 2005). Producers of electrical and 
electronic equipment, or manufacturers under contract to such producers, source 
parts from many firms that source parts and materials from more firms, and those 
firms materials from still more firms (and so on up the supply chain). Producers are 
consequently positioned downstream within long and complex supply chains that
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comprise of many firms, numbering into the hundreds and possibly thousands.^ The 
majority of these firms will not be managed directly by producers but by numerous 
‘middle men’ like contracted manufacturers and distributors who are positioned 
between producers and the firms in the upper reaches of their supply chains (see 
Berry et a l, 1994; Webster et a l, 1997; Mcivor et a l, 2005).
Electronics supply chains span the globe. This has been attributed (e.g. by Berry et 
a l, 1994) to outsourcing in the design and manufacture of electrical and electronic 
equipment, which has been fuelled by various international trade agreements over the 
last 20 years (see Wang, 2005). Outsourcing has led producers of electrical and 
electronic equipment to procure the services of original design and/or equipment 
manufacturers based in countries outside of where they were established; producers 
have done this to procure what they perceive as ‘best in class’ services (Harland et 
al, 2003).
As brand-owners usually have legal responsibilities regarding the products that they 
distribute and/or sell in EU Member States, producers of electrical and electronic 
equipment are at risk if they do not manage their supply chains effectively. This is 
because legislation like the RoHS Directive (there is a raft of similar legislation in 
effect in EU Member States, which is discussed in Chapter 2) restricts substances at 
the material level, which means that all product parts and materials sourced from 
suppliers must comply with this legislation in order that products are manufactured 
compliant. In this regard, the risks of legal non-compliance facing producers are 
risks that arise from their supply chains. An example of this is provided in the next 
section, which introduces the industrial sponsor.
1.9 Industrial sponsor
The industrial sponsor of the research was Sony Computer Entertainment Europe 
(SCEE). SCEE is responsible for the distribution and sale of PlayStation computer 
entertainment systems across Europe, the Middle East, Australia and New Zealand
 ^This assertion is based upon estimates o f the numbers o f firms within the supply chains for products 
distributed and/or sold by Hewlett-Packard and Nokia. ASrIA (2006) states that Hewlett-Packard has 
7,000 suppliers o f which 700 are ‘key’ suppliers, while Nokia has estimated that the supply chains for 
its 100 or so mobile phone products comprise o f 1,000 firms (EpSilys, 2005).
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(see SCEE, 2007). SCEE is also a producer of electronic peripherals and software 
(games) for use with PlayStation systems together with a range of merchandise (e.g. 
key-rings, posters, soft toys and t-shirts).
The research discussed in this dissertation was conducted by the author while 
working at SCEE Central (in the Environment Team of Technical Services, Central 
Operations). The research was conducted from the perspective of SCEE as a 
producer not only of electrical and electronic equipment, but of packaging and of 
items of merchandise like soft toys and t-shirts. This perspective is elaborated upon 
in Chapters 4 and 5, in which SCEE is used as a case study for a risk assessment.
It is worth noting that SCEE is positioned downstream within the supply chains for 
its products and that it is not directly involved in the manufacture of these products -  
products are manufactured by either Sony companies other than SCEE or original 
equipment manufacturers under contract to SCEE. Moreover, SCEE has already 
been put at risk from the use of environmentally hazardous substances in its 
products: in October 2001, Dutch authorities tested samples of 800,000 peripheral 
cables for use with 1.3 million PS one systems and declared them non-compliant 
with a Dutch law that restricts the use of cadmium in plastics (see Reuters, 2001). 
The Dutch authorities blocked the distribution of the PS one systems, which affected 
the ability of SCEE to distribute the systems across EU Member States until the 
block was lifted in mid-December 2001 in response to the actions taken by SCEE 
(see Sony Corporation, 2003).
Preventing incidents like the one experienced by SCEE in 2001 was one of the key 
drivers for the EngD research project, the focus of which is outlined in the next 
section.
1.10 Research focus
Aware of the potential damage that could be caused to their businesses by non- 
compliance with legislation and/or not addressing stakeholder expectations towards 
the use of environmentally hazardous substances in products, many producers of 
electrical and electronic equipment that distribute and/or sell their products in the EU
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(as well as globally) have adopted the same strategy. This is to design and 
manufacture their products to comply with the most stringent legislation in effect 
across all the countries in which they distribute and/or sell their products (see Selin 
and VanDeever, 2006). Various producers have done this by developing global 
standards that they require their suppliers to follow, such as Sony with its Technical 
Standard SS-00259 (these standards are discussed in greater detail in Chapter 4).
At the same time, producers may follow certain practices to ensure that their 
products comply with legislation that restricts environmentally hazardous substances 
from use. These practices include requesting suppliers to declare compliance, 
auditing manufacturing facilities, and product testing (such practices are also 
discussed in greater detail in Chapter 4). However, there is no way of verifying that 
any particular approach is entirely sufficient to ensure legal compliance, not least 
because legislation is continually evolving with producers becoming subject to new 
requirements all the time (this is discussed in Chapter 2). The result is that producers 
will always face some risk of legal non-compliance (as well as not addressing 
stakeholder expectations), which is risk that arises from their supply chains but that 
no producer is known to have assessed in a systematic way (this is discussed in 
further detail in Chapter 4).
The EngD research project developed a tool that producers of electrical and 
electronic equipment can use to assess supply chain risks in relation to their 
management of environmentally hazardous substances in products. The tool 
complements the practices followed by producers to ensure compliance with 
legislation, for example auditing and product testing. The tool was applied at SCEE, 
and the results of this application are discussed in Chapter 5.
The development and application of the tool was intended to improve understanding 
of, and approaches suitable for, (a) the management of environmentally hazardous 
substances in products by producers; and (b) the assessment of risks in supply chains 
-  an area of supply chain management in which few tools have been developed for 
use, and in which little empirical research exists (Harland et a l, 2003).
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1.11 Summary of key points
This chapter established the topic of the research, which is the management of 
environmentally hazardous substances in products distributed and/or sold in EU 
Member States by producers of electrical and electronic equipment.
Certain environmentally hazardous substances have long been used in electrical and 
electronic equipment. For example, the toxic heavy metals cadmium, lead, mercury 
and hexavalent chromium have been used as coatings, pigments and stabilisers in the 
plastics of electrical and electronic equipment. Until recently, such uses were 
tolerable within society as they were only ever used in small quantities and human 
and environmental exposure to them was low, particularly during the use phase of 
product lifecycles.
Society has become less tolerant towards the use of environmentally hazardous 
substances in electrical and electronic equipment. This is most likely to be due to 
environmental scientists attributing one of the main causes of modem day toxic 
pollution to releases of environmentally hazardous substances from products 
(including electrical and electronic equipment) after they are disposed of as waste. 
In addition, environmental scientists and environmental NGOs have called on 
politicians and policy-makers to take action against the use of environmentally 
hazardous substances in products, including the use of such substances in electrical 
and electronic equipment. Politicians and policy-makers have responded to these 
calls by developing or revising legislation, and the RoHS Directive was discussed as 
a notable piece of EU legislation that has pressured producers of electrical and 
electronic equipment to reduce the use of certain environmentally hazardous 
substances in their products (other legislation is discussed in Chapter 2).
Legislation like the RoHS Directive is not the only pressure upon producers of 
electrical and electronic equipment to eliminate or reduce the use of environmentally 
hazardous substances in their products. Producers must also address the expectations 
of their stakeholders, and groups of relevant stakeholders were identified including 
environmental NGOs.
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Certain environmental NGOs run specific campaigns against the use of 
environmentally hazardous substances in electrical and electronic equipment. These 
campaigns have helped make such use an important issue among producers of 
electrical and electronic equipment, not least because individual producers can 
become targets for protest if they appear unresponsive to the calls of environmental 
NGOs.
The industrial sponsor of the research was SCEE; SCEE distributes and sells 
PlayStation computer entertainment systems across Europe, the Middle East, 
Australia and New Zealand. SCEE is referred to again in later chapters as it was 
used as a case study for a risk assessment.
The chapter finished by outlining the focus of the research discussed in the 
dissertation, namely the risks that producers of electrical and electronic equipment 
face in their management of environmentally hazardous substances in products; these 
are risks that arise from producers’ supply chains. Later chapters (Chapers 4 and 5) 
discuss the development and application of a tool that producers can use to assess 
risks.
The next chapter (Chapter 2) identifies and describes legislation that restricts 
environmentally hazardous substances from use and that is of relevance to producers 
of electrical and electronic equipment that distribute and/or sell their products in EU 
Member States. Chapter 2 shows that the RoHS Directive, which was described as a 
notable piece of legislation in this chapter, is part of a raft of similar legislation in 
effect in EU Member States. This legislation includes EU legislation like the 
Marketing and Use Directive and national legislation like the Swedish Chemical 
Products Ordinance. Chapter 2 also describes the challenges that producers must 
address to ensure that their products comply with legislation.
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2 Relevant Legislation
2.1 Chapter objectives
This chapter will:
• Identify and describe the requirements of legislation that restricts
environmentally hazardous substances from use in products distributed and/or 
sold in EU Member States by producers of electrical and electronic
equipment; and
• Outline the challenges that producers of electrical and electronic equipment
must address to ensure that their products comply with legislation.
2.2 Legislation discussed in this chapter
Chapter 1 discussed pressures upon producers of electrical and electronic equipment 
to manage the use of environmentally hazardous substances in the products that they 
distribute and/or sell in EU Member States. Legislation is a significant pressure, and 
this chapter identifies and describes the requirements of various pieces of relevant 
legislation. Relevant legislation includes EU legislation (mainly directives) and 
national legislation that sets requirements not included in EU legislation.
2.3 EU legislation
Relevant EU legislation can be categorised as either general or product-specific in 
scope. General legislation restricts the use of certain substances in the individual 
materials (e.g. individual types of metals or plastics) found within various products. 
Relevant general legislation is the Marketing and Use Directive and the REACH 
Regulation. Product-specific legislation, on the other hand, restricts the use of 
certain substances in particular products (or individual materials found within 
particular products). Relevant product-specific legislation includes the Batteries and 
Accumulators Directive, the Packaging and Packaging Waste Directive, the RoHS
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Directive and the Energy-using Products (EuP) Directive. The requirements of each 
of these pieces of legislation are outlined in Sections 2.3.1 to 2.3.13, which follow.
2.3.1 Marketing and Use Directive (Directive 76/769/EEC)
The Restrictions on the Marketing and Use of Certain Dangerous Substances and 
Preparations Directive (or ‘Marketing and Use Directive’ for short) was introduced 
by the European Council in 1976 to complement an existing directive, the 
Classification, Packaging and Labelling of Dangerous Substances Directive 
(Directive 67/548/EEC) (see McCormick, 2001). While the Classification, 
Packaging and Labelling Directive categorised substances hazardous to human health 
and the environment and specified packaging and labelling requirements for the safe- 
handling and use of such substances, it did not extend to restricting these substances 
if the risks of harm from their use were assessed to be sufficiently high (see RCEP, 
2003). The introduction of the Marketing and Use Directive addressed this 
shortcoming as it restricts certain substances both from sale and distribution as well 
as from use in materials found within products.
The Marketing and Use Directive restricts certain substances from use by either 
specifying ‘blanket bans’ or maximum concentration values above which substances 
may no longer be used in materials. When the Directive was first introduced, in 
1976, only one substance was restricted from use -  vinyl chloride monomer 
(European Council, 1976). However, additional substances have since been 
restricted from use under the Directive through the introduction of ‘daughter 
directives’. The daughter directives that restrict environmentally hazardous 
substances from use in materials in products distributed and/or sold in EU Member 
States by producers of electrical and electronic equipment are described in Sections
2.3.2 to 2.3.8.
2.3.2 PCB and PCT Directives (Directives 82/828/EEC and 85/467/EEC) 
Polychlorinated biphenyls (PCBs) and polychlorinated terphenyls (PCTs) are groups 
of synthetic chlorinated organic compounds that have been used as flame retardants 
in items of electrical and electronic equipment among other products. The PCB and 
PCT Directives restricted such uses in products distributed and sold in EU Member 
States, however, after scientific research revealed these substances were present in
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highly toxic levels in the body fat of polar bears and seals, as well as in human blood 
(see Ayres and Hellier, 1998). The two directives subject PCBs and PCTs to blanket 
bans (see RCEP, 2003).
2.3.3 Cadmium Directive (Directive 91/338/EEC)
Cadmium is a heavy metal found in rocks, soils and sediments. Cadmium -  
including oxides and sulphides of cadmium -  has a long history of use as a dye, 
metal alloy, metal coating, pigment and stabiliser (SGS, 2004).
The Cadmium Directive introduced restrictions on the use of cadmium in response to 
scientific research that showed the heavy metal to be accumulating in soils and 
groundwater in areas of Germany and the Netherlands (European Council, 1991a). 
This was a concern because cadmium is persistent, bioaccumulative and toxic, such 
that there was a risk of harm to human health and/or ecosystems (see Table 1.1 in 
Chapter 1).
The relevance of the Cadmium Directive to producers of electrical and electronic 
equipment is that it restricts the use of cadmium (including compounds of cadmium) 
as a colourant in paints and as a stabiliser in plastics -  and both paints and plastics 
are used in electrical and electronic equipment and packaging. The restrictions are 
very specific, something that is illustrated in Table 2.1.
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Table 2.1: Cadmium Directive restrictions
Restriction Appiicabie to Exemption MOV*
Use of 
cadmium 
and its 
compounds 
as a
colourant
1. Finished products manufactured 
from PVC, polyurethane, low-density 
polyethylene, cellulose acetate, 
cellulose acetate butyrate, epoxy 
resins.
2. Finished products manufactured 
from melamlne-formaldehyde resins, 
urea-formaldehyde resins, unsaturated 
polyesters, polyethylene terephthalate, 
polybutylene terephthalate, 
transparent/general-purpose 
polystyrene, acrylonltrlle 
methylmethacrylate, cross-linked 
polyethylene, high-lmpact 
polypropylene.
3. Paints.
The restriction does 
not apply to products 
coloured (or to be 
coloured) for safety 
reasons.
0.01% by 
mass of 
plastic 
material 
(lOOppm)
Use of 
cadmium 
and Its 
compounds 
as a
stabiliser In
finished
products
The following finished products 
manufactured from polymers or 
copolymers of vinyl chloride: packaging 
materials, office or school supplies, 
fittings for furniture, articles of apparel 
and clothing accessories, floor and wall 
coverings, textile fabrics (If 
Impregnated, coated, covered or 
laminated). Imitation leather, 
gramophone records, tubes and pipes 
and their fittings, swing doors, vehicles 
for road transport. Industrial steel sheet 
coatings. Insulation for electrical wiring.
Finished products 
using cadmium-based 
stabilisers for safety 
reasons.
0.01% by 
mass of 
polymer 
(lOOppm)
Use of 
cadmium 
and Its 
compounds 
In plating 
metallic 
products or 
components 
of products
1. Products used In following 
sectors/applications: (a) equipment and 
machinery for food production, 
agriculture, cooling and freezing, 
printing and book-binding; and (b) 
equipment and machinery for the 
production of household goods, 
furniture, sanitary ware, central heating 
and air conditioning plant.
2. Products used as equipment and 
machinery for the production of paper 
and board, and textiles and clothing.
3. Product used as equipment and 
machinery for the production of 
Industrial handling equipment and 
machinery, road and agricultural 
vehicles, rolling stock, vessels. Also 
products manufactured In these 
sectors.
Products and 
components of the 
products used In 
aeronautical, 
aerospace, mining, 
offshore and nuclear 
sectors whose 
applications require 
high safety standards 
and In safety devices 
In road and 
agricultural vehicles, 
rolling stock and 
vessels, and electrical 
contacts In any sector 
of use on account of 
the reliability required 
of the apparatus on 
which they are 
Installed.
None
specified
MCV = maximum concentration value
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2.3A  SCCP Directive (Directive 2002/45/EC)
Short chain chlorinated paraffins (SCCP) are oily and viscous liquids mainly used as 
lubricants in metal Avorking, although sometimes as agents in the fattening and 
softening of leather (SGS, 2004). The SCCP Directive introduced restrictions on 
such uses after an environmental risk assessment overseen and endorsed by the EU 
Scientific Committee on Toxicity, Ecotoxicity and the Environment identified that 
SCCP had the potential to cause significant harm to aquatic organisms during its 
lifecycle (see European Parliament and Council, 2002a). SCCP Directive restrictions 
are relevant to producers of electrical and electronic equipment if the products that 
they distribute or sell contain leather (such as leather-bound carry cases).
2.3.5 Azocolourants Directive (Directive 2002/61/EC)
Azo dyes (or ‘azocolourants’) are dyestuffs formed by the coupling of diazonium salt 
with different aromatic nuclei (see Ayres and Hellier, 1998). Azo dyes are used to 
colour textiles and provide superior colour fastness (SGS, 2004). The Azocolourants 
Directive was introduced to restrict the use of azo dyes that release one or more of 22 
carcinogenic aromatic amines (listed in the Directive) -  the restriction is that these 
azo dyes are not used in leather or textile products in concentrations above 30ppm 
(European Parliament and Council, 2002b). This restriction is relevant to producers 
of electrical and electronic equipment if the products that they distribute or sell 
include leather or textile products (e.g. t-shirts, wrist straps).
2.3.6Penta- and Octa-BDE Directive (Directive 2003/ll/EC)
Pentabromodiphenyl ether (penta-BDE) and octabromodiphenyl ether (octa-BDE) 
are two of the group of ten substances that make up the polybrominated diphenyl 
ethers. Penta-BDE and octa-BDE have been used as flame retardants, including in 
the plastic housings of electrical and electronic equipment. The Penta- and Octa- 
BDE Directive introduced restrictions on such uses after an environmental risk 
assessment identified that penta-BDE was present in human breast milk in 
concentrations above those that had earlier been recorded (European Parliament and 
Council, 2003b). This assessment was reviewed by the EU Scientific Committee on 
Toxicity, Ecotoxicity and the Environment, which raised a concern that the detection 
of higher concentrations of penta-BDE in human breast milk could have resulted 
from an as yet unidentified use of penta-BDE (European Commission, 2001). Octa-
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BDE was subject to restriction as penta-BDE can exist in technical grade octa-BDE 
(European Parliament and Council, 2003b).
The Penta- and Octa-BDE Directive restricts the use of penta-BDE and octa-BDE in 
products, or the flame retardants used in products (such as electrical and electronic 
equipment), above l,000ppm (European Parliament and Council, 2003b).
2.3.7 Phthalates Directive (Directive 2005/84/EC)
Phthalates are a group of colourless, odourless liquids that have been used as 
plasticisers^® since the 1930s (see Ayres and Hellier, 1998). Phthalates have also 
been used in the inks applied to plastics (e.g. plastic casings) and in adhesives used in 
packaging.
Six phthalates are restricted from use in children’s toys and childcare articles in the 
Phthalates Directive. These phthalates are butyl benzyl phthalate (BBP), dibutyl 
phthalate (DBP), diethylhexyl phthalate (DEHP), di-isodecyl phthalate (DIDP), di- 
isononyl phthalate (DINP) and di-n-octyl phthalate (DNOP). The six phthalates are 
toxic and have been specifically restricted from use in products for children because 
of the potential for them to be absorbed by very young children, in particular from 
products that encourage chewing or sucking (e.g. dummies). The Phthalates 
Directive sets two restrictions (from European Parliament and Council, 2005a):
• BBP, DBP and DEHP must not be used in concentrations greater than 0.1% 
by mass (l,000ppm) of the plasticised material in toys and childcare articles; 
and
• DIDP, DINP and DNOP must not be used in concentrations greater than 
0.1% by mass (l,000ppm) of the plasticised material in toys and childcare 
articles that can be placed in the mouth by children.
The restrictions may apply to products distributed and/or sold in EU Member States 
by producers of electrical and electronic equipment if these products can be defined
Plasticisers are additives that give hard plastics like PVC their desired flexibility and durability. 
Plasticisers work by embedding themselves between chains o f polymers, spacing them apart. This 
lowers the glass transition temperatures for plastics, making them softer (see Ayres and Hellier, 1998).
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as ‘toys’ (notably in terms of the definition of ‘toy’ in the Toy Safety Directive, see 
SGS (2007) for further discussion on this as well as what types of products have been 
defined as ‘toys’).
2.3.8 PFOS Directive (Directive 2006/122/EC)
Perfluorooctane sulfonates (PFOS) are anions found in salts, derivatives and 
polymers (see Ayres and Hellier, 1998). PFOS are used to provide grease, oil and 
water resistance to materials including paper, leather and textiles. So if producers of 
electrical and electronic equipment distribute or sell products containing any of these 
materials, it could be that their products incorporate PFOS, which are now restricted 
from use.
PFOS were restricted from use in the PFOS Directive after they were classified as 
PBT substances (discussed in RPA and BRE Environment, 2004).
The PFOS Directive restricts the use of PFOS as individual substances or in 
preparations^^ above 50ppm. The Directive also restricts the use of PFOS in semi­
finished products, or parts of semi-finished products, above l,000ppm (see European 
Parliament and Council, 2006a).
The PFOS Directive is the latest daughter directive to the Marketing and Use 
Directive that is of relevance to producers of electrical and electronic equipment 
because it could apply to the products that they distribute and/or sell in EU Member 
States. The PFOS Directive was published in the EU Official Journal in 2006, which 
was the same year in which the REACH Regulation was published. The REACH 
Regulation is a very relevant piece of legislation to producers because it subsumes 
the Marketing and Use Directive. While the Marketing and Use Directive remains in 
force at the present time, it will be repealed on 1 June 2009. The directives discussed 
in the preceding sections are therefore only of relevance to producers of electrical 
and electronic equipment for another year or so. The REACH Regulation introduces 
a ‘restrictions’ regime to replace them, something that is described in the section that 
follows.
Preparations are mixtures or solutions o f two or more substances (see European Council, 1976).
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2.3.9 REACH Regulation (Regulation EC No. 1907/2006)
The Regulation on the Registration, Evaluation, Authorisation and Restriction of 
Chemicals (or ‘REACH Regulation’ for short) was introduced in December 2006 and 
started to take effect in June 2007 -  something that will continue over the next ten 
years (see Allen & Overy, 2007).
The REACH Regulation is a highly detailed and wide-ranging piece of legislation 
that has overhauled EU chemicals policy (for greater discussion on this see European 
Commission DG Environment, 2007; Führ and Bizer, 2007). The European 
Commission (which was responsible for drafting the REACH Regulation) considered 
EU chemicals policy to be in need of an overhaul because it had not established the 
risks of harm to human health or the environment from the majority of substances in 
use in EU Member States (European Commission DG Environment, 2007). In 
addition, EU chemicals policy was slow in acting upon the risks that had been 
established (e.g. it could take up to several years to restrict substances hazardous to 
human health and/or the environment from use under the Marketing and Use 
Directive).
Much EU legislation (e.g. the Existing Substances Regulation, the Marketing and 
Use Directive, and the Classification, Labelling and Packaging Directive) has been 
subsumed by the REACH Regulation, which replaces the requirements of this 
legislation with the following four regimes (see European Parliament and Council, 
2006b):
• Registration -  Manufacturers or importers of a substance intended for use in 
EU Member States in quantities of more than one tonne per year must 
register the substance with the newly-created European Chemicals Agency. 
This requires the manufacturer or importer to provide information on the 
properties, uses and classification of the substance to the Agency.
• Evaluation -  Registration information will be evaluated by the European 
Chemicals Agency. The European Chemicals Agency may require certain 
substances to be subjected to further testing to assess their risks to human 
health and/or the environment.
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• Authorisation -  This applies to SVHC (or ‘substances of very high concern’, 
which include PBT and vPvB substances). The European Chemicals Agency 
will identify SVHC and only authorise the use of these substances (e.g. in 
products) if they are ‘adequately controlled’ and the use is justified on socio­
economic grounds.
• Restrictions -  This regime replaces the Marketing and Use Directive from 1 
June 2009. Substance restrictions can be proposed by either EU Member 
States or the European Chemicals Agency. It will be the Agency’s job to 
administer restrictions.
The introduction of these regimes is relevant to producers of electrical and electronic 
equipment as they will have to comply with the requirements of the regimes as they 
begin to take effect (they are being phased-in at present). Some of these 
requirements will be the same as the requirements that producers are already familiar 
with, such as restrictions on the use of certain substances in their products (existing 
restrictions introduced under the Marketing and Use Directive are expected to carry 
forward). Other requirements will be new to producers. For example, if a substance 
is used in a product but it has not already been registered for this use or has not been 
registered at all, then it will be up to the producer to register this substance (see 
Famell, 2007a).
While the REACH Regulation will replace the Marketing and Use Directive as the 
generally-applicable EU legislation that producers of electrical and electronic 
equipment must comply with, it does not replace relevant product-specific legislation 
that producers must continue to comply with at the same time. Relevant product- 
specific legislation is the Batteries and Accumulators Directive, Packaging and 
Packaging Waste Directive, RoHS Directive and EuP Directive. The requirements of 
each of these pieces of legislation are now considered.
2.3.10 Batteries and Accumulators Directive (Directives 91/157/EEC, 93/86/EEC
Many items of electrical and electronic equipment incorporate batteries. Producers 
of electrical and electronic equipment that distribute and/or sell products containing
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batteries in EU Member States must comply with the requirements of the Batteries 
and Accumulators Directive.
The requirements of the Batteries and Accumulators Directive include (from 
European Council, 1991b; European Commission, 1998):
• Batteries and accumulators distributed and/or sold in EU Member States must 
not contain more than 5ppm of mercury. This restriction does not apply to 
button cells or batteries composed of button cells. In these cases, the mercury 
use must not be more than 2% by weight. Also, the use of mercury in 
alkaline manganese button cells must not be more than 25% by weight.
• Batteries and accumulators are marked if they contain mercury, cadmium and
lead. Batteries and accumulators that contain mercury (albeit in
concentrations below the mercury use restrictions) must be marked with the
chemical symbol for mercury, ‘Hg’. Batteries and accumulators that contain 
cadmium in concentrations above 0.025% by weight and/or lead in
concentrations above 0.4% by weight must be marked with the chemical 
symbols for these substances, ‘Cd’ and ‘Pb’.
• Batteries and accumulators in the scope of the Directive must be marked with 
a symbol that indicates the need for separate collection (this symbol is a 
crossed-out wheelie bin).
• Batteries and accumulators in the scope of the Directive cannot be
incorporated into products unless they can be easily removed from these 
products by users when the batteries are spent.
2.3.11 Packaging and Packaging Waste Directive (Directive 94/62/EC)
All packaging used to contain, protect, handle, deliver and/or display products 
distributed and/or sold in EU Member States must comply with the requirements of 
the Packaging and Packaging Waste Directive (European Parliament and Council, 
1994). These requirements are relevant to a large number of producers, including 
producers of electrical and electronic equipment. One of the requirements is that 
cadmium, lead, mercury and hexavalent chromium must not be used in packaging or 
packaging components above a single maximum concentration value, which is a sum
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total applicable to the use of all four substances. The maximum concentration value 
was originally set at 600ppm (which took effect on 30 June 1998) and was then 
reduced down to 250ppm (which took effect on 30 June 1999) and then to lOOppm 
(which took effect on 30 June 2001 and remains current).
2.3.12 RoHS Directive (Directive 2002/95/EC)
The RoHS Directive restricts the use of cadmium, lead, mercury, hexavalent 
chromium, PBBs and PBDEs in electrical and electronic equipment distributed 
and/or sold in EU Member States. The RoHS Directive is not discussed in any 
further detail here because it has already been introduced in Section 1.5 of Chapter 1; 
it is also the subject of the detailed case study that makes up Chapter 3.
2.3.13 EuP Directive (Directive 2005/32/EC)
The EuP Directive is relevant to producers of electrical and electronic equipment 
because such equipment consumes energy.
The EuP Directive is a framework directive for the setting of ‘eco-design’^^  
requirements for energy-using products distributed and/or sold in EU Member States. 
However, the text of the directive does not specify such requirements directly (see 
European Parliament and Council, 2005b). Requirements will be specified in 
‘implementing measures’ that the European Commission is in the process of 
developing and that are due to take effect during 2008-2009 (see Famell, 2007b). 
Requirements may include designing and manufacturing energy-using products so 
that they do not use certain environmentally hazardous substances.
A wide range of EU legislation therefore exists that is of relevance to producers of 
electrical and electronic equipment because it restricts environmentally hazardous 
substances from use in their products. In addition, the requirements of much of this 
legislation overlap to a large degree, and the legislation continues to evolve (e.g. the 
REACH Regulation has subsumed legislation and introduced new regulatory 
regimes).
‘Eco-design’ refers to incorporating environmental considerations into the design o f products, such 
that products have less impact on the environment during their lifecycles (for more information on 
eco-design see Tong, 1994; Lewis and Gertsakis, 2001; Schvaneveldt, 2003).
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2.4 National legislation
EU Member States may introduce legislation that sets requirements not included in 
EU legislation as long as this legislation is consistent with the terms of membership 
of the EU (e.g. legislation that introduced a barrier to trade with other EU Member 
States would not be permitted under the terms of EU membership, see Shaw, 2000). 
The Danish, Dutch and Swedish Governments have introduced legislation (outlined 
in Sections 2.4.1 to 2.4.5 below) that differs in scope and/or restrictions to the EU 
legislation discussed in Section 2.3. This legislation is of relevance to producers of 
electrical and electronic equipment that distribute and/or sell their products across 
EU Member States as well as internationally: it is more economical for these 
producers to design and manufacture all their products to comply with the strictest of 
global legislation, regardless of whether this legislation applies at the EU or national 
level (for further discussion on this see Hildebrand, 1994).
2.4.1 Danish Cadmium Order (Statutory Order No. 1199/1992)
The Danish Cadmium Order transposes the Cadmium Directive (discussed in Section
2.3.3 above) into Danish law. Like the Cadmium Directive, the Danish Cadmium 
Order restricts the use of cadmium and its compounds as a surface treatment, dye 
pigment and stabiliser. However, while the Cadmium Directive restricts these uses 
of cadmium in products above lOOppm, the Danish Cadmium Order restricts these 
uses above 75ppm (Danish Ministry of the Environment, 1992). The Danish 
Cadmium Order therefore sets a more stringent restriction on uses of cadmium in 
products by lowering the value of the concentration up to which cadmium may be 
used.
The Danish Cadmium Order does not apply to the use of cadmium in electrical and 
electronic equipment in the scope of the RoHS Directive. In this instance, the 
cadmium restriction set in the RoHS Directive takes precedence; the Danish 
Government introduced a law in 2006 (Statutory Order No. 873/2006) to confirm this 
(see Danish Ministry of the Environment, 2006).
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2.4.2 Danish Lead Order (Statutory Order No. 1012/2000)
The Danish Lead Order restricts the use of lead and lead compounds in products. 
Lead must not be used above lOOppm in the ‘homogeneous components’ (although 
‘homogeneous components’ are not defined in the Order) of an exhaustive list of 
applications (Danish Ministry of the Environment and Energy, 2000). There are 
certain exemptions to this restriction of lead. For example, the use of lead in 
products for the repair of existing products is exempt. Lead compounds (e.g. lead 
carbonate, lead sulphate) must not be used above lOOppm in the ‘homogeneous 
components’ of products. Of relevance to producers of electrical and electronic 
equipment is that lead compounds are restricted from use as stabilisers above 
lOOppm in the ‘homogeneous components’ of plastic products and ‘other products’ 
(that could encompass electrical and electronic equipment and packaging). This 
particular restriction took effect on 1 December 2001, although electrical cables 
when ‘integrated in other products’ are exempt from it (e.g. cables moulded to IT 
equipment are exempt from this restriction).
2.4.3 Danish Mercury Order (Statutory Order No. 627/2003)
The Danish Mercury Order restricts the use of mercury and mercury compounds in 
products. Mercury and mercury compounds may not be used above lOOppm in the 
‘homogeneous components’ of products (although ‘homogeneous components’ are 
not defined in the Order). There are certain exemptions to the restrictions on the use 
of mercury and mercury compounds (e.g. discharge lamps including energy-saving 
bulbs are exempt) (see Danish Ministry of the Environment and Energy, 2003).
2.4.4 Dutch Batteries Disposal Decree (Decree o f 31 January 1995)
The marking requirements of the Dutch Batteries Disposal Decree exceed those of 
the Batteries and Accumulators Directive. The Dutch Batteries Disposal Decree 
requires all types of batteries -  not just those that are in the scope of the Batteries and 
Accumulators Directive (see Section 2.3.10 above) -  to be marked with a crossed-out 
wheelie bin to indicate that separate collection is required. The symbol of the 
crossed-out wheelie bin must feature in the instruction manual or on the packaging of 
appliances that incorporate batteries or accumulators. Instruction manuals should 
also include the following statement (translated from Dutch): “please do not scrap
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the battery, but treat as small chemical waste” (see Dutch Ministry of Housing, 
Spatial Planning and the Environment, 1995).
2.4.5 Swedish Chemical Products Ordinance (Ordinance 1998:944)
The Swedish Chemical Products Ordinance restricts the use of various 
environmentally hazardous substances including cadmium, lead, mercury, 
chlorinated solvents, decabromodiphenyl ether (deca-BDE), and phthalates (see 
Swedish Ministry of the Environment and Natural Resources, 1998). The Swedish 
Chemical Products Ordinance appears to set more stringent restrictions than either 
the Cadmium or Phthalates Directives (discussed in Sections 2.3.3 and 2.3.7 above) 
because it does not specify concentration values above which cadmium and 
phthalates must not be used in products (phthalates are also restricted from use in all 
products, not just in toys and childcare articles). Restrictions on the use of cadmium 
and phthalates appear to be absolute, which is also the case for the restriction on the 
use of mercury. Mercury and mercury compounds must not be used in the 
manufacture and sale of: thermometers, circuit breakers, electrical contacts, relays 
and switches, and measuring instruments.
In addition, the Swedish Chemical Products Ordinance exceeds the requirements of 
existing EU legislation by restricting the use of deca-BDE, which is a type of 
polybrominated diphenyl ether related to penta-BDE and octa-BDE -  substances that 
were restricted from use in the Penta- and Octa-BDE Directive (discussed in Section
2.3.6 above). Under the Swedish Chemical Products Ordinance, deca-BDE must not 
be distributed or sold as a substance or as an ingredient in preparations above 
l,000ppm. Products, or flame retarded parts of products, that contain deca-BDE 
above l,000ppm must not be distributed or sold in Sweden. Vehicles and electrical 
and electronic equipment in the scope of the RoHS Directive are, however, exempt 
from this restriction.
2.5 Challenges producers must address to ensure legal compliance
One challenge that producers of electrical and electronic equipment must address is 
identifying all the relevant legislation that applies to their products. This is an 
ongoing challenge for producers, as new legislation (or new requirements under
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existing legislation) is continually being introduced. Producers must therefore 
monitor legislative developments and be ready to comply ^vith new legal 
requirements by the time such requirements enter into effect. Producers may choose 
to monitor legislative developments by using a service like the Electronics Industry 
Alliance’s ‘EIATRACK’, which provides subscribers with access to online briefings 
and reports on legislation that applies to electrical and electronic equipment as well 
as email alerts on legislative developments. These briefings, reports and emails are 
prepared by specialists with expertise in environmental law, policy and science (see 
Electronics Industry Alliance, 2007).
In addition to identifying relevant legislation, producers must understand the 
requirements (and exemptions) that apply to their products. So a second challenge 
for producers is evaluating legislation to determine requirements and exemptions.
The determination of requirements may be complicated if the legislation is only a 
framework and lacks detail. This is the case with the EuP Directive (see Section 
2.3.13 above): while the EuP Directive has been introduced, its requirements will be 
detailed in ‘implementing measures’ -  supplementary legislation that producers are 
currently waiting on the European Commission to publish. ‘Framework directives’ 
like the EuP Directive may be continually expanded upon through the introduction of 
supplementary legislation too, which makes monitoring legislation a continual 
requirement for producers.
Exemptions from the requirements of legislation (e.g. for one or more categories of 
products) may save producers from having to make changes in the materials used in 
their products. Making such changes would otherwise require an investment of time, 
money and effort by producers. The exemption under the Danish Lead Order 
(discussed in Section 2.4.2 above) is noteworthy in this regard: electrical cables are 
exempt from the lead use restriction specified in this Order when ‘integrated in other 
products’. As such, if a producer of electrical and electronic equipment only 
distributed or sold equipment with integrated cables in Denmark, it would not have 
to make any changes to its equipment. However, it would be a different matter if the 
producer distributed or sold loose electrical cables in Denmark.
39
A.D. Martin Doctoral Dissertation
A further challenge is devising and implementing plans for ensuring legal 
compliance. This may be especially challenging for producers as legislation that 
restricts environmentally hazardous substances from use in products applies at the 
material level. Plans made by producers must involve the firms within their supply 
chains that provide the materials used in their products. Plans must therefore be 
workable among, and implemented by, what may be as many as a few thousand 
firms (based on the discussion of the numbers of firms within electronics supply 
chains in Section 1.8 of Chapter 1).
In addition, producers may face increased risks of non-compliance if legislation is 
insufficiently detailed such that it can be interpreted in different ways. This is 
particularly relevant in the case of EU directives with a legal basis of EC Treaty 
Article 95 (the main legal basis for the ‘proper functioning’ of the EU Single 
Market^^) since one of the objectives of these directives will always be legal 
harmonisation in EU Member States (see Shaw, 2000). As EU Member State 
governments have some freedom in their transposition of directives into national 
legislation, it is important that ‘Article 95 directives’ are clear about what they 
require and that this is suitably detailed (again see Shaw, 2000). Otherwise, EU 
Member State governments may introduce offences in their national legislation that 
were not envisaged by EU policy-makers; enforcement officials may also expect 
producers to demonstrate compliance in different ways (as discussed in Hildebrand, 
1994). The next chapter discusses this issue in further detail in relation to the 
implementation of the RoHS Directive at the end of the first month in which it took 
effect in EU Member States.
2.6 Summary of key points
This chapter identified and described the requirements of legislation that restricts 
environmentally hazardous substances from use in products distributed and/or sold 
by producers of electrical and electronic equipment in EU Member States.
The EU Single Market is the broad-ranging customs union between EU Member States that seeks to 
make the movement o f land, labour, capital and enterprise (the four ‘factors o f production’) as easy 
between Member States as within them. The EU Single Market is an advanced form o f  common 
market, and was established to make the EU a more competitive (and powerful) presence in the global 
economy. For further discussion on this see European Commission (2000),
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Relevant legislation encompasses a range of EU legislation that varies from the 
general (e.g. the Marketing and Use Directive, REACH Regulation) to the product- 
specific in scope (e.g. the Batteries and Accumulators Directive, Packaging and 
Packaging Waste Directive, and RoHS Directive). In each case, however, the 
legislation restricts environmentally hazardous substances from use at the material 
level. At the same time, there are pieces of national legislation that producers of 
electrical and electronic equipment must comply with. This legislation includes the 
Danish Cadmium Order, the Danish Lead Order, the Danish Mercury Order, the 
Dutch Batteries Disposal Decree, and the Swedish Chemical Products Ordinance.
Producers of electrical and electronic equipment must address various challenges to 
ensure compliance with legislation. These challenges include identifying relevant 
legislation, understanding the requirements of this legislation, and devising and 
implementing plans for ensuring legal compliance.
The next chapter (Chapter 3) discusses a study into the implementation of the RoHS 
Directive in EU Member States. This study serves to illustrate some of the 
complexities involved in ensuring compliance with legislation for producers of 
electrical and electronic equipment as well as how the achievement of the Directive’s 
legal harmonisation and human health and environmental protection objectives were 
put at risk by differences in the way that EU Member State governments 
implemented the Directive.
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3 Implementation of the RoHS Directive
3.1 Chapter objectives
This chapter will:
• Highlight text in the RoHS Directive that is unclear and discuss why this 
increases risks of legal non-compliance for producers of electrical and 
electronic equipment;
• Describe how the implementation of the RoHS Directive varied between EU 
Member States at the end of the first month in which it took effect;
• Argue that the achievement of the legal harmonisation and human health and 
environmental protection objectives of the RoHS Directive is hindered by an 
absence of detail in the Directive’s text; and
• Propose solutions to resolve the absence of detail.
3.2 Focus of this chapter
This chapter builds on the previous chapter (specifically Section 2.5) by discussing 
how producers of electrical and electronic equipment are faced with increased risks 
of legal non-compliance because of poorly-defined legislation that is open to 
variation in interpretation. The chapter discusses this issue in relation to the 
implementation of the RoHS Directive; it presents a study that reveals the RoHS 
Directive was implemented in different ways in EU Member States at the end of the 
first month in which it took effect (July 2006). The cause of the differences in 
implementation is attributed to the text of the RoHS Directive, which was published 
lacking in specific detail on key points. It is also argued that the differences in 
implementation hinder the achievement of the RoHS Directive’s objectives of legal 
harmonisation and protection of human health and the environment.
The chapter begins by identifying where the text of the RoHS Directive lacks detail 
and the concerns this caused producers of electrical and electronic equipment in the 
months before the RoHS Directive took effect.
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3.3 Concerns for producers of electrical and electronic equipment over the 
lack of detail in the text of the RoHS Directive
The RoHS Directive was first discussed in Section 1.5 of Chapter 1, which explained 
that this Directive is composed of 11 articles and summarised the content of each of 
these articles (in Table 1.2). Section 1.5 also explained that the text of the RoHS 
Directive lacks detail.
Aspects of three articles in the RoHS Directive -  scope, definition, and preventive 
requirement -  are not clear because they lack important details on the requirements 
of the Directive. These aspects are which products are in and out of the scope of the 
RoHS Directive and the definitions of three phrases: ‘new electrical and electronic 
equipment’, ‘put on the market’ and ‘must not contain’. Of these, the absence of a 
definition for ‘put on the market’ was of particular concern for producers of electrical 
and electronic equipment in the lead-up to the RoHS Directive taking effect on 1 July 
2006 as this phrase serves to establish the point in producers’ supply chains when 
their products must comply with the Directive (see EICTA, 2005).
Producers of electrical and electronic equipment wanted ‘put on the market’ defined 
to manage the clearance of stocks of older, non-RoHS compliant products without 
having to revert to scrapping (and hence losing potential sales and revenues) or risk 
supplying ‘non-RoHS compliant products’ because of insufficient time to legally 
‘put them on the market’ before 1 July 2006. The concern for producers was that EU 
Member State governments could potentially interpret the phrase in one of three 
ways:
• The transfer of a product to its intended user (e.g. the individual consumer). 
Under this interpretation, producers would need to distribute and/or sell 
RoHS compliant products at least six months in advance of the RoHS 
Directive taking effect to ensure stocks of older, non-RoHS compliant 
products are cleared from their supply chains (CECED, 2005).
• Making a product available for the first time on each national market. Under 
this interpretation, producers would need to distribute and/or sell RoHS
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compliant products at least three months in advance of the RoHS Directive 
taking effect to ensure stocks of older, non-RoHS compliant products are 
cleared from their supply chains (CECED, 2005).
• Making a product available for the first time on the EU market 
(distribution/sale of a product in one EU Member State means the product is 
considered ‘on the market’ across all EU Member States). Under this 
interpretation, producers would not need to distribute or sell RoHS compliant 
products in advance of the RoHS Directive taking effect.
Producers were also concerned that EU Member State governments would establish 
statutory offences other than product non-compliance with the RoHS Directive’s 
substance use restrictions when transposing the Directive into national legislation. 
For example, governments could make it an offence for producers not to provide 
designated RoHS enforcement officials with technical documentation as evidence of 
compliance with the law.
The absence of certain details in the RoHS Directive constitutes a form of ‘text 
deficit’, which is discussed in the next section.
3.4 ‘Text deficit’ and the development of guidance
3.4.1 ‘Text deficit’
Weale (1992b) identifies ‘text deficit’ as one of four ways in which the 
implementation of EU directives may be hindered (this is also discussed in Castell, 
2003). ‘Text deficit’ occurs when a legal text does not establish measures to ensure 
policy intentions are carried out. This was the case with the RoHS Directive, since 
the absence of detail in its text created potential for it to be implemented differently 
in EU Member States -  something that conflicts with both its legal basis of EC 
Treaty Article 95 (discussed in Section 2.5 of Chapter 2) and its objective of legal 
harmonisation (outlined in Table 1.2 in Chapter 1).
To address the absence of detail, guidance was developed by DG Environment and 
the Waste Technical Adaptation Committee (or ‘Waste TAC’) of the European 
Commission.
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3.4.2 DG Environment and Waste TAC guidance
DG Environment published answers to ‘frequently asked questions’ on the RoHS 
Directive, which clarified the Directive’s scope and definitions, as well as how its 
substance use restrictions were to be applied (see European Commission DG 
Environment, 2006). One of the answers interpreted ‘put on the market’ as the initial 
action of making a product available for the first time on the EU market.
The Waste TAC oversaw the publication of the ‘RoHS Enforcement Guidance 
Document’, which was developed from discussions among RoHS enforcement 
officials (see Anon., 2006). The ‘RoHS Enforcement Guidance Document’ outlines 
three enforcement principles: (a) a consistent and common understanding of the 
products in scope of the RoHS Directive; (b) a presumption of conformity for 
products agreed in scope across EU Member States; and (c) self-declarations of 
compliance by producers of electrical and electronic equipment. The document also 
outlines that RoHS enforcement officials request technical documentation from 
producers of electrical and electronic equipment to confirm self-declarations of 
compliance before testing product samples, which should be seen as a ‘last resort’.
While this guidance may be considered an aid to the implementation of the RoHS 
Directive, it does not resolve the Directive’s ‘text deficit’ because it is not legally- 
binding. This was problematic for producers of electrical and electronic equipment 
in the months before the RoHS Directive took effect. Ideally, producers would 
distribute and/or sell products in all EU Member States to the same RoHS 
compliance specifications, having undertaken the same tests and compiled the same 
technical documentation (see Hildebrand, 1994; Selin and VanDeever, 2006). 
However, a situation developed in which some EU Member State governments could 
require producers to supply RoHS-compliant products to their countries earlier than 
in others (depending on how the governments interpreted ‘put on the market’, as 
discussed in Section 3.3 above), and for RoHS enforcement officials to hold different 
expectations towards RoHS compliance that might require producers to subject their 
products to different types of testing and compile a range of technical documentation 
to demonstrate compliance.
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3.5 Basis for studying the implementation of the RoHS Directive
(
Producers of electrical and electronic equipment needed to identify and plan to meet 
both (a) the requirements of different RoHS laws, and (b) any variation in the 
compliance expectations of different RoHS enforcement officials in the months 
before the RoHS Directive took effect. The author researched whether any studies 
had identified the requirements of national RoHS laws and/or the expectations of 
RoHS enforcement officials and found that the existing knowledge was sparse. For 
example, electronics trade and industry associations had lobbied DG Environment 
and the Waste TAC on individual issues like the uncertainty surrounding ‘put on the 
market’, but neither industry groups nor researchers from within the academic 
community had identified differences in legal requirements and enforcement 
expectations. The author sought to address this knowledge gap with a study into the 
implementation of the RoHS Directive in the months before it took effect in EU 
Member States. This study took place in the first half of 2006 and involved a 
collaborative effort, which is explained in the next section.
3.6 Method
The study was a collaborative effort between the author and environmental 
specialists from the European divisions of five leading global producers of electrical 
and electronic equipment (Apple, Cisco, Fujitsu Siemens, Hewlett-Packard and 
Samsung). The environmental specialists agreed to participate in the study (by 
sharing contacts and undertaking information-gathering) in the common interest of 
identifying what they would have to do to ensure legal compliance and address the 
expectations of RoHS enforcement officials.
The study was conducted through an analysis of the requirements (in terms of 
statutory offences, non-compliance penalties and interpretation of ‘put on the 
market’) of national RoHS legislation "^* and telephone interviews with RoHS 
enforcement officials. Information-gathering was divided between the author and the 
environmental specialists. The division was based on the strengths of individuals’
A list o f the legal texts that were obtained and reviewed in the study is documented in Appendix 1.
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existing knowledge, knowledge of national/regional situations (e.g. through the 
location and contacts of local company offices or arising from an individual’s 
representation of their company’s interests in national trade or industry associations), 
and linguistic ability (for interviews).
Telephone interviews were held to confirm the accuracy of information gathered 
from legal analysis. Telephone interviews were favoured as a means of questioning 
RoHS enforcement officials directly and encouraging discussion if it was felt that 
officials could provide more information of use to the study. Telephone interviews 
were also favoured for allowing relatively quick, focused and accurate information- 
gathering. A questionnaire*^ was devised to guide the telephone interviews. The 
rationale for the questionnaire was to confirm the requirements of each RoHS law 
and elicit enforcement expectations. RoHS enforcement officials were asked to 
describe their RoHS compliance expectations (e.g. compiling and retaining technical 
documentation in addition to distributing and/or selling RoHS compliant products), 
indicate when they considered products to be ‘put on the market’ in their 
jurisdictions, and to discuss non-compliance risks in terms of likelihood of detection 
(through use of market surveillance methods) and impacts upon producers (from the 
penalties that could be incurred if non-compliance is detected).
RoHS enforcement officials from all but four EU Member States (Cyprus, Latvia, 
Lithuania and Malta) were contactable; all the enforcement officials contacted 
provided answers to the questions asked of them in telephone interviews.*^
3.7 Results
The implementation of the RoHS Directive differed between EU Member States in 
terms of: the statutory offences and non-compliance penalties set by governments in 
their national RoHS laws; how ‘put on the market’ was interpreted by enforcement 
officials; the RoHS compliance expectations of enforcement officials; and the market
A copy o f this questionnaire is documented in Appendix 2. The copy is annotated with comments 
that explain the choice o f questions used in the questionnaire.
The transcripts o f these interviews are documented in Appendix 3.
47
A.D. Martin Doctoral Dissertation
surveillance preferences of enforcement officials. These differences are discussed in 
further detail in Sections 3.7.1 to 3.7.6 below.
3.7.1 Transposition o f the RoHS Directive in EU Member States
Article 9 (Transposition) of the RoHS Directive requires EU Member State 
governments to introduce national laws, regulations and administrative provisions to 
comply with the Directive. All the RoHS laws introduced by EU Member State 
governments transposed the text of the RoHS Directive almost word-for-word such 
that these laws appear to be ‘harmonised’. However, the laws differed in terms of 
the offences they set and the non-compliance penalties that could be applied. RoHS 
enforcement officials also interpreted the phrase ‘put on the market’ in different 
ways.
3.7.2 Statutory offences
In keeping with RoHS Directive requirements, the principal statutory offence in all 
national RoHS laws is distributing and/or selling electrical and electronic equipment 
that does not comply with the Directive’s substance use restrictions. However, the 
Greek, Irish, Latvian, Portuguese and UK Governments also make the lack of 
sufficient technical documentation to demonstrate RoHS compliance an offence in 
their RoHS laws.*  ^ Greek, Irish, Latvian, Portuguese and UK RoHS enforcement 
officials may expect different types of technical documentation to be provided too, 
such as supplier declarations, materials declarations or reports from product testing. 
In addition, the German and Portuguese RoHS enforcement officials stated in 
telephone interviews that technical documentation must be in their native languages 
for it to be considered as evidence of RoHS compliance.
3.7.3 Non-compliance penalties
Various penalties exist for non-compliance in national RoHS laws. These penalties 
are summarised in Table 3.1 below.
This is stated in the RoHS laws o f these countries, i.e. Greek Presidential Decree No. 117/2004, 
Irish Statutory Instrument No. 341/2005, Latvian Regulation No. 723/2004, Portuguese Decree Law 
No. 230/2004, and UK Statutory Instrument No. 2748/2005.
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Table 3.1: Penalties for non-compliance with RoHS legislation in EU Member States
(as at the end of July 2006)
Area Member State
Non-compliance penalties
Fine Product
withdrawal
Product
recall
Media
notification
Prison
term
Cessation 
of trading
Northern
Europe
Denmark / /
Finland / / /
Sweden / /
Eastern
Europe
Czech
Republic
/
Estonia /
Hungary /
Latvia
Lithuania
Poland /
Slovakia /
Slovenia /
Southern
Europe
Cyprus / /
Greece /
Italy /
Malta / /
Portugal /
Spain /
Western
Europe
Austria /
Belgium / /
France /
Germany /
Ireland
Luxembourg /
Netherlands /
UK
Table 3.1 shows that the majority of EU Member State governments will fine 
producers of electrical and electronic equipment for non-compliance with the 
requirements of their RoHS laws. A large range of fines exist, from a low of €1,250 
in Poland to the potential for an unlimited sum in the UK (if the penalty was levelled 
in the High Court, otherwise the statutory minimum is £5,000). Under the Italian 
RoHS law, enforcement officials are additionally able to levy fines per product found 
to be in non-compliance. * ^
The Belgian, Cypriot, Danish, Finnish, Luxemburger, Maltese and Swedish 
Governments have set prison sentences for non-compliance. This includes the three 
Scandinavian EU Member States, which reflects on the Scandinavian tendency -  as
** These fines are stated in the RoHS laws o f these countries, i.e. Polish Ordinance o f the Minister o f  
Economy and Labour o f 6 October 2004, UK Statutory Instrument No. 2748/2005, and Italian Decree 
No. 151/2005.
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discussed in Bursens (2002) and Sverdrup (2004) -  to set and enforce relatively 
stricter penalties for environmental crime.
The Danish and Dutch RoHS laws require producers of electrical and electronic 
equipment to withdraw their products from distribution and sale if these products are 
found in non-compliance.*^ Uniquely, Portugal’s RoHS law^ ** allows for 
enforcement officials to serve notice on any producer of electrical and electronic 
equipment to cease trading in Portugal if product non-compliance with this law is 
found. However, the Portuguese RoHS law does not state what a producer is to stop 
trading: this could range from stopping the trade of individual product parts in which 
RoHS non-compliance was found through to stopping the trade of all products 
affected by the RoHS non-compliance found, or even stopping the trade of all 
products that the producer would otherwise distribute and/or sell in Portugal.
Under the Finnish and Irish RoHS legislation,^* product recalls may be required if 
products are found not to comply; this non-compliance penalty is found in much 
product safety legislation (one example is the General Product Safety Directive, see 
European Parliament and Council, 2001) but is a new development in environmental 
legislation. Introducing such a penalty perhaps reflects on how environmental 
legislation is being strengthened through the introduction of stricter non-compliance 
penalties derived from product safety legislation.
Some of the non-compliance penalties in Table 3.1 are taken from legislation 
combining both RoHS and Waste Electrical and Electronic Equipment (‘WEEE’) 
Directive requirements (for WEEE Directive requirements see European Parliament 
and Council, 2003c). In the absence of case law examples, it is uncertain which non- 
compliance penalties would be incurred by producers of electrical and electronic 
equipment for breaching the law. For example, penalties such as the cessation of 
trading in Portugal may be intended for WEEE non-compliance rather than RoHS 
non-compliance (e.g. in failing to register or join a WEEE compliance scheme). 
Other penalties are clearly centred on RoHS non-compliance, such as the product
This is stated in the RoHS laws o f Denmark (Regulation No. 1008/2004) and the Netherlands 
(WEEE Management Decree o f 6 July 2004).
Decree Law No. 230/2004.
Finnish Government Decree No. 852/2004 and Irish Statutory Instrument No. 341/2005.
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recall penalty that exists in the Finnish and Irish RoHS laws. In any case, Table 3.1 
lists the full range of non-compliance penalties that could be incurred by producers 
depending on the severity of the legal breach detected.
EU Member State governments are free to set different non-compliance penalties in 
transposing EU directives into national legislation. In principle, this does not detract 
from legal harmonisation, provided national legislation is clear and consistent in 
offences set and in the way governments interpret the content of EU directives. The 
results show, however, that there has been variation in the statutory offences set by 
EU Member State governments, while governments have also differed in their 
interpretation of ‘put on the market’ used in the RoHS Directive (see Section 3.7.4 
below).
3.7.4 Interpretation o f ‘put on the market ’
Although DG Environment provided guidance that ‘put on the market’ should be 
interpreted as the first transfer of a product onto the EU market (see Section 3.3 
above), the phrase was interpreted in different ways by RoHS enforcement officials. 
Most notably, the Slovakian official interpreted the phrase to mean the first transfer 
of a product onto the national market, while the Cypriot, Greek, Hungarian and 
Latvian officials were unable to confirm that they were going to follow the DG 
Environment interpretation, and the Polish official was unable to confirm either way. 
This situation is illustrated in Figure 3.1.
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S. 7.5 Compliance expectations
Certain RoHS enforcement officials expressed particular expectations towards what 
producers of electrical and electronic equipment should be able to provide as 
evidence of compliance with RoHS legislation:
• The Irish official expected producers to provide documentary evidence that 
material and component suppliers/product manufacturers have self-certified 
material/component/product RoHS compliance.
• The Greek, Hungarian and Latvian officials expected producers to provide 
corporate commitments to RoHS compliance in WEEE registrations.
• The German and Portuguese officials expected producers that use destructive, 
laboratory-based testing to verify product RoHS compliance to have such 
testing undertaken at laboratories certified to the international standard ISO 
17025:2005 (‘General requirements for the competence and testing of 
calibration laboratories’).
S. 7.6 Market surveillance preferences
RoHS enforcement officials were asked to confirm when market surveillance would 
commence in their jurisdictions and whether they would be sampling and testing 
electrical and electronic equipment for RoHS compliance (through non-destructive 
testing, destructive testing, or some combination of the two). Clarification was also 
sought on which technical documentation RoHS enforcement officials might expect 
producers of electrical and electronic equipment to compile and make available upon 
requests by RoHS enforcement officials.
Several RoHS enforcement officials confirmed that they would begin market 
surveillance from the date that the RoHS Directive took effect, 1 July 2006. 
Confirmation was received from the Austrian, Danish, Irish, Polish, Portuguese and 
UK RoHS enforcement officials. At the same time, the Estonian, Finnish, French 
and Hungarian RoHS enforcement officials suggested that there would be a transition 
period before market surveillance began in their jurisdictions. The French, 
Luxemburger and Polish RoHS enforcement officials said that they had no 
immediate plans for market surveillance.
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The ‘RoHS Enforcement Guidance Document’ (discussed in Section 3.4.2) states 
that RoHS enforcement officials should conduct market surveillance by checking 
technical documentation in the first instance and only undertake testing as a ‘last 
resort’. RoHS enforcement officials were asked if they intended to follow the 
document. The Danish, Dutch, Estonian, Finnish, French, Hungarian, Slovakian, 
Slovenian and UK RoHS enforcement officials confirmed that they would either be 
fully or partially following the document in conducting market surveillance. The 
remaining officials were unable to confirm that they were going to follow the 
document in their market surveillance.
The Belgian, Danish and German RoHS enforcement officials confirmed that they 
would screen samples of electrical and electronic equipment for RoHS compliance 
using hand-held equipment. The Slovakian and Spanish RoHS enforcement officials 
indicated that they might also do this, but did not confirm it.
The Finnish, Hungarian and Swedish RoHS enforcement officials confirmed that 
samples of electrical and electronic equipment would be sent to laboratories for 
destructive testing as part of their market surveillance. The Slovakian and Spanish 
RoHS enforcement officials also indicated that they might send samples away for 
destructive testing at laboratories, but had yet to confirm this as a method of market 
surveillance.
The next section considers these results in relation to the achievement of the RoHS 
Directive’s objectives and the problems differences in implementation of the 
Directive caused producers of electrical and electronic equipment.
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3.8 Discussion
3.8.1 Achievement o f the RoHS Directive’s objectives
The RoHS Directive has two objectives: legal harmonisation and protection of 
human health and the environment. The creation of barriers to the achievement of 
each objective is considered in Sections 3.8.2 and 3.8.3 below.
3.8.2 Legal harmonisation
Differences in results (which were outlined in Section 3.7) showed that, in practice, 
national RoHS legislation was not harmonised at the end of the first month in which 
the RoHS Directive took effect.
Variation in interpretation of ‘put on the market’, the statutory offences set in 
legislation as well as the RoHS compliance expectations of enforcement officials 
arose despite the publication of guidance on the RoHS Directive. This suggests that 
the guidance (described in Section 3.4.2) was limited in its effectiveness in the 
months prior to, and during the first month of, the RoHS Directive’s enforcement. 
There are different reasons why this might be. One reason is that guidance was 
published too late for EU Member State governments and RoHS enforcement 
officials to act on before the RoHS Directive took effect on 1 July 2006. This is 
likely to be the reason behind variation in the interpretation of ‘put on the market’ 
among EU Member State governments; DG Environment provided its interpretation 
of this phrase in an update to its answers to frequently asked questions in August 
2006, a month after the RoHS Directive took effect. Moreover, the guidance is not 
legally-binding, which does not help facilitate an objective like legal harmonisation. 
With hindsight, the text of the RoHS Directive should have been clarified at an 
earlier stage.
The fact that RoHS enforcement officials expressed different expectations towards 
what producers of electrical and electronic equipment should be able to provide as 
evidence of RoHS compliance as well as different preferences towards market 
surveillance hinders the achievement of legal harmonisation in practice. The 
different expectations and preferences are examples of ‘technical barriers to trade’ 
that Brenton et al. (2001) define as impediments to the free movement of products in
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the EU due to inconsistencies in national legislation or conformity procedures, 
certification and/or test methods used to demonstrate product compliance with 
legislation (e.g. multiple certification procedures and test methods). Expectations 
towards evidence of RoHS compliance and preferences towards market surveillance 
appear to be the most stringent among the Dutch, German, Irish, Portuguese and 
Scandinavian RoHS enforcement officials: these officials require producers to 
compile and retain a variety of technical documentation. Technical barriers to trade 
hinder legal harmonisation in practice and are at odds with the principle of mutual 
recognition of products that is central to the EU Single Market.
Technical barriers to trade would have been less likely to occur if the RoHS 
Directive was based on the New Approach to technical harmonisation and 
standardisation (see Box 3.1 for a definition of ‘New Approach directives’).
Box 3.1: Definition of ‘New Approach directives’
The EU Committee of the American Chamber of Commerce in Belgium (2002, p. 23) gives a 
useful definition of directives based on the New Approach, which is as follows:
New Approach directives regulate general principles and so-called essential requirements In 
specific product categories. Technical specifications to meet essential requirements are 
developed by standards bodies on the basis of a mandate received by the European 
Commission. When approved and published In the [EU] Official Journal, use of these 
voluntary, harmonised European standards provides products with a ‘presumption of 
conformity’ which Is demonstrated by affixing the CE Marking.
Further information on directives based on the New Approach is documented in the 
European Commission’s ‘Blue Book’, which is a guide to the implementation of these 
directives (see European Commission, 2000).
Directives based on the New Approach involve the development of harmonised 
standards that producers can follow to demonstrate product compliance with legal 
requirements to enforcement officials across the EU. While producers are not 
obliged to follow harmonised standards under the New Approach, the development 
of such standards supports a high degree of legal harmonisation in practice, since 
they set frameworks for minimum requirements to be achieved.
The lack of a harmonised standard for producers of electrical and electronic 
equipment to follow to demonstrate product compliance with the RoHS Directive has 
resulted in a number of standards being developed to fill this gap. Examples are the 
International Electrotechnical Commission US TCI 11 TAG Proposed Hierarchy of
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Materials Declaration Standards, the RosettaNet 2A10 and 2A13 Partner Interface 
Processes, and the National Environmental Methods Index Material Declaration and 
Material Composition Data Exchange Projects (see Kluk and de Krom, 2006).
However, the development of these standards does not solve the problem of technical 
barriers to trade being created, since RoHS enforcement officials may favour some 
standards over others, and possibly disregard certain standards. This has a bearing 
on technical documentation that producers of electrical and electronic equipment 
should compile to prove RoHS compliance, as it will have to be based on standard(s) 
deemed suitable by the RoHS enforcement officials in whose jurisdictions they are 
distributing and/or selling products. The ‘RoHS Enforcement Guidance Document’ 
is notable for not providing any support on this matter: it states that both producers 
and RoHS enforcement officials should keep abreast of developments in standards in 
deciding which to apply (see Anon., 2006). This advice creates an administrative 
burden in terms of monitoring and evaluating the applicability of standards for 
producers and RoHS enforcement officials alike. It also exposes producers to risks 
of RoHS non-compliance if the technical documentation that they compile does not 
satisfy the expectations of RoHS enforcement officials.
3.8.3 Protection o f human health and the environment
The results showed a general preference among RoHS enforcement officials towards 
checking technical documentation compiled by producers of electrical and electronic 
equipment as a method of market surveillance. It is questionable whether this is the 
most effective method to help achieve the RoHS Directive objective of protection of 
human health and the environment.
In the first instance, the method is more policy- than product-oriented: the method 
emphasises that producers should develop and implement policies to manage product 
compliance, which may extend to their suppliers but does not necessarily ensure 
product compliance.
A second drawback to the method is that there is always a risk that the ‘less visible’ 
producers of electrical and electronic equipment are missed from market 
surveillance. Such producers are characteristically small- and medium-sized
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enterprises that may need particular support from RoHS enforcement officials in 
determining whether their products fall within the scope of the RoHS legislation, as 
well as in demonstrating legal compliance. Some less scrupulous smaller producers 
may also be willing to run the risk of distributing and/or selling non-RoHS compliant 
products in the belief that there is less chance of them being detected due to low 
distribution volume and less prominent branding.
The purchase and testing of products is arguably a more effective method of market 
surveillance to achieve the objective of human health and environmental protection. 
This method places an onus on RoHS enforcement officials to verify RoHS 
compliance through acquiring and testing samples of products; a drawback to this is 
that it is more time-consuming and expensive than asking producers of electrical and 
electronic equipment to present technical documentation. The method also requires 
RoHS enforcement officials to decide on an efficient and non-discriminatory means 
of sampling products, which may be difficult to determine. No method of market 
surveillance is without drawbacks, but a reliance on checking technical 
documentation alone does not appear to be overly supportive of achieving the human 
health and environmental protection objectives of the RoHS Directive.
Variation in the interpretation of ‘put on the market’ had the potential to cause 
environmental damage in the short-term. The reason why was alluded to in Section 
3.3 above: producers of electrical and electronic equipment may have decided to 
scrap products if they were unable to distribute them in time for them to be 
considered transferred onto a national market in the months before the RoHS 
Directive took effect (the author is aware of some anecdotal evidence that suggests 
this happened). Disposal of unused products would mean that the materials and 
energy expended in their sourcing, manufacture and distribution would be wasted 
with no economic or social benefit to show for it.
3.8.4 Problems for producers o f electrical and electronic equipment 
One problem experienced by producers of electrical and electronic equipment has 
already been mentioned (in Section 3.8.2): the administrative burden of monitoring 
and evaluating the applicability of standards. There are additional problems too, and
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these are now discussed following the sequence in which issues were raised in the 
results section (Section 3.7).
The results showed that it is not always clear which technical documentation 
producers of electrical and electronic equipment should compile to demonstrate 
compliance with national RoHS legislation. The reason for this is that the type of 
technical documentation required is rarely defined in national RoHS legislation. 
Also, RoHS enforcement officials were found to be vague in their expectations in 
telephone interviews. For example, the Estonian and Slovakian RoHS enforcement 
officials said that they were undecided over their expectations as they were waiting 
to hear what their counterparts were intending to do before making their decisions. 
The telephone interviews were also conducted during the time the ‘RoHS 
Enforcement Guidance Document’ was being developed; RoHS enforcement 
officials may have been waiting on the Document to be published before deciding 
what they might expect from producers by way of technical documentation.
Whatever the cause of vagueness in RoHS enforcement officials’ expectations, 
differences in expectations may pose an administrative burden for producers of 
electrical and electronic equipment, as compiling some technical documentation will 
be more demanding than other technical documentation. For example, requesting a 
supplier to sign a certificate that declares material/component/product RoHS 
compliance is less demanding for a producer than administering a programme of 
testing for its products. The principal problem for producers is that they do not 
anticipate, or misunderstand, what technical documentation they are required or 
expected to compile by RoHS enforcement officials (see Orgalime, 2005).
German and Portuguese RoHS enforcement officials expected producers of electrical 
and electronic equipment to be able to provide technical documentation in their 
native languages. This difference in enforcement between EU Member States is 
problematic for producers as it creates an expense of translating technical 
documentation. Such expense may be particularly costly if German or Portuguese 
RoHS enforcement officials expect producers to translate product-specific as 
opposed to generic (company-wide) technical documentation.
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The differences in how RoHS enforcement officials interpreted ‘put on the market’ 
in the months before the RoHS Directive was enforced may have been problematic 
for some producers of electrical and electronic equipment if it resulted in them 
scrapping, or otherwise risk continuing to supply, non-RoHS compliant products 
before the start date for enforcement.
The next section proposes solutions to the RoHS Directive’s ‘text deficit’ that could 
be taken-up by DG Environment.
3.9 Proposed solutions
DG Environment could remove barriers to the achievement of the RoHS Directive’s 
objectives and solve problems faced by producers of electrical and electronic 
equipment by following two complementary proposals.
First, it could amend certain articles of the RoHS Directive to make DG 
Environment’s clarification on scope and definitions for ‘spare parts’, ‘put on the 
market’ and ‘homogeneous materials’ published in its answers to frequently asked 
questions on the RoHS Directive legally-binding. The amendments that should be 
made are outlined in Table 3.2.
Table 3.2: Amendments that should be made to the RoHS Directive
Articie Titie Text deficit’ Resolution
2(3) Scope Not clear if spare 
parts exemption 
applies to 
electrical and 
electronic 
equipment 
distributed and/or 
sold outside of the 
EU before 1 July 
2006
Define ‘put on the market’ to clarify that it refers 
to the European Community market (see entry 
below).
2(3) Scope Lack of detail on 
what types of 
products are out of 
the RoHS 
Directive’s scope
Add the table developed by DG Environment 
that details the ‘criteria for determining whether 
a product falls under the RoHS Directive’ as a 
second annex to the Directive, and make 
reference to this annex in the text of Article 2(3). 
Add DG Environment’s opinion that equipment 
which is part of another type of equipment is out 
of scope, such as equipment specifically 
designed to be installed in airplanes, boats and 
other means of transport as a line of text. Add
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Article Title ‘Text deficit’ Resolution
DG Environment’s clarification that batteries and 
ink cartridges are out of scope as a line of text.
3 Definitions No definition of 
‘spare parts’
Add ‘spare parts’ as a term and define it using 
the clarification provided by DG Environment: 
‘spare parts’ means parts for use in equipment 
put on the market before 1 July 2006 with the 
purpose of extending Its life by updating Its 
functionalities or upgrading Its capacity.
3 Definitions No definition of 
‘put on the market’
Add ‘put on the market’ as a term and define it 
using DG Environment’s definition:
‘put on the market’ means the Initial action of 
making a product available for the first time on 
the European Community market. This takes 
place when the product Is transferred from the 
producer to a distributor or final consumer or 
user on the Community market. “Making a 
product available for the first time” refers to each 
Individual piece of equipment put on the market 
after the date for the substance restrictions, and 
not to the launch of a new product or product 
line. The concept of putting on the market refers 
to each Individual product, not to a type of 
product. Irrespective of whether It was 
manufactured as an Individual unit or a series.
3 Definitions No definition of the 
‘homogeneous 
materials’ RoHS 
Directive 
restrictions apply 
to
Add ‘homogeneous materials’ as a term and 
define it using DG Environment’s definition: 
‘Homogeneous material’ means a material that 
cannot be mechanically disjointed Into different 
materials. The term “homogeneous” means “of 
uniform composition throughout”. Examples of 
“homogeneous materials” are Individual types of 
plastics, ceramics, glass, metals, alloys, paper, 
board, resins and coatings. The term 
“mechanically disjointed” means that the 
materials can. In principle, be separated by 
mechanical actions such as unscrewing, cutting, 
crushing, grinding and abrasive processes.
4(1) Prevention No clarification of 
the level at which 
RoHS Directive 
restrictions apply
Insert ‘homogeneous materials’ into the article’s 
text so that it reads:
...from 1 July 2006, homogeneous materials In 
new electrical and electronic equipment put on 
the market does not contain...
Making these amendments would address the RoHS Directive’s ‘text deficit’ by 
removing ambiguities over scope and the meanings of undefined phrases like ‘put on 
the market’. Once amended, the new text of the RoHS Directive would need to be 
approved by the European Council and Parliament and then published in the EU 
Official Journal before it would have legal standing. There is one potential drawback 
to this proposal: the time it would take to gain approval and see a revised RoHS 
Directive published.
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Second, prepare a document that compiles and details the expectations of, and 
market surveillance methods used by, RoHS enforcement officials in EU Member 
States. Such a document would differ to existing guidance documents like the 
‘RoHS Enforcement Guidance Document’ because it would detail practices rather 
than principles. It would help producers of electrical and electronic equipment by 
listing what they need to do (e.g. what tests they need to perform and which types of 
technical documentation they need to compile) to demonstrate RoHS compliance in 
each EU Member State. This would make RoHS enforcement expectations more 
transparent and widely known. It would also help RoHS enforcement officials who 
could use it to compare expectations and market surveillance methods and perhaps 
form a consensus of opinion over how the RoHS Directive should be enforced.
3.10 Implications for European Commission policy-makers
European Commission policy-makers can take a lesson from the differences revealed 
in the implementation of the RoHS Directive: they must ensure that the texts of 
directives with legal harmonisation objectives are sufficiently detailed to prevent EU 
Member State governments (including their enforcement officials) from 
misinterpreting not only the requirements of these directives, but their scope and 
terms of reference. Clarification on scope and definitions for terms should not be 
published in voluntary guidance documents; such documents should instead be 
focused on discussing examples and developing case studies that help to develop 
legal understanding and enforcement practice, but do not attempt to detail and define 
it. Ultimately, new or revised directives will be needed if the existing texts of 
directives are insufficient such that they present ambiguities that endanger the 
achievement of their objectives.
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3.11 Summary of key points
This chapter revealed differences in the implementation of the RoHS Directive at the 
end of July 2006:
• EU Member State governments set different statutory offences and non- 
compliance penalties in their national RoHS laws, and interpreted the phrase 
‘put on the market’ used in Article 4 of the Directive in different ways; and
• RoHS enforcement officials held different expectations towards evidence of 
RoHS compliance and preferences towards market surveillance.
These differences resulted in a lack of legal harmonisation in practice, the creation of 
technical barriers to trade, inconsistent (and potentially ineffective) market 
surveillance, and administrative burdens for RoHS enforcement officials. In turn, 
these results had the effect of increasing the risks of non-compliance producers of 
electrical and electronic equipment face in the EU Member States in which they 
distribute and/or sell their products.
The principal cause of differences in the implementation of the RoHS Directive was 
attributed to insufficiently detailed text in the RoHS Directive, which can be traced 
back to the drafting of the Directive’s text by DG Environment of the European 
Commission. Two complementary proposals were suggested that DG Environment 
could follow to reduce the risk of the RoHS Directive’s objectives not being 
achieved and ameliorate issues affecting producers of electrical and electronic 
equipment:
• Amend certain articles of the RoHS Directive to make legally-binding DG 
Environment’s clarification on scope and definitions for ‘spare parts’, ‘put on 
the market’ and ‘homogeneous materials’ published in its answers to 
frequently asked questions; and
• Prepare a document that compiles and details the expectations of, and market 
surveillance methods used by, RoHS enforcement officials in EU Member 
States.
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The next chapter (Chapter 4) begins by describing how producers of electrical and 
electronic equipment manage the use of environmentally hazardous substances in 
their products. Several practices are outlined, although none of these practices will 
ever be able to eliminate all the risks facing producers from non-compliance with 
legislation and/or not addressing the expectations of their stakeholders towards the 
use of environmentally hazardous substances in products. The reason for this is 
discussed in Chapter 4, and a tool is proposed that producers could use to assess the 
risks they face. The development of this tool is described before its application at 
SCEE is discussed in Chapter 5.
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4 Producer Practices and Risk Assessment
4.1 Chapter objectives
This chapter will:
• Review the practices followed by producers of electrical and electronic 
equipment in their management of environmentally hazardous substances in 
products;
• Argue that producers of electrical and electronic equipment will always face 
some risk of non-compliance with legislation and/or not addressing the 
expectations of their stakeholders over the use of environmentally hazardous 
substances in products;
• Argue that producers of electrical and electronic equipment can improve their 
understanding and management of the risks they face through assessing such 
risks;
• Define risk assessment and define what it entails;
• Introduce a risk assessment case study focused on SCEE, and explain why 
SCEE provided a suitable and interesting focus; and
• Justify the method chosen to undertake the risk assessment and describe how 
this method was tailored and validated for application at SCEE.
4.2 Focus of this chapter
The two preceding chapters (Chapters 2 and 3) identified EU and national legislation 
that restricts environmentally hazardous substances from use in electrical and 
electronic equipment and discussed the challenges involved in ensuring compliance 
with this legislation for producers. This chapter builds on Chapters 2 and 3 by 
discussing how producers have responded to legislative and stakeholder pressures 
upon them to manage the use of environmentally hazardous in their products. The 
discussion is informed by a literature review, which reveals producers follow many 
of the same practices within the frameworks of their existing management systems 
(e.g. environmental management systems).
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It is argued that no management system is entirely effective, however, and that 
producers of electrical and electronic equipment will always face some risk of non- 
compliance with legislation and/or not addressing the expectations of their 
stakeholders. To this end, a tool for assessing risks is proposed and the later sections 
of the chapter explain how an existing risk assessment method came to be chosen 
and tailored for use in the case of SCEE.
4.3 Practices followed by producers of electrical and electronic equipment
The ways in which producers of electrical and electronic equipment have responded 
to legislative and stakeholder pressures upon them to manage the use of 
environmentally hazardous substances in their products was the subject of a literature 
review (discussed in Sections 4.3.1 to 4.3.5, which follow).
4.3.1 Findings from earlier studies
Six studies (Deaves, 2004; Aberdeen Group, 2006; CfSD, 2006; Dastmalchi, 2006; 
EIU and Oracle, 2006; Head and Hroarsson, 2006) were identified by the author as 
having already investigated how producers of electrical and electronic equipment 
have responded to legislative and stakeholder pressures upon them. These studies 
focused on the readiness of producers to comply with the requirements of the RoHS 
Directive prior to it taking effect. The studies were also based upon, and informed 
by, the practices followed by global producers with prominent brands, notably 
Brother, BT, Electrolux, Fujitsu Transaction Solutions, Hewlett-Packard, Kyocera, 
Philips, Samsung and Sun Microsystems.
There is significant overlap in the findings of the six studies:
• Global producers of electrical and electronic equipment set their own 
standards on the use of environmentally hazardous substances in the parts and 
materials from which their products are manufactured. These standards apply 
to all products distributed and sold by the producers under their own brands 
worldwide. The standards typically specify restrictions on the use of 
environmentally hazardous substances in product parts and materials that are
6 6
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either the same or more stringent than those specified in relevant legislation 
(e.g. the Marketing and Use Directive, the RoHS Directive).
• Producers provide their standards to their direct suppliers for them to follow. 
Direct suppliers are subject to contractual requirements to follow these 
standards and are also expected to communicate the standards to the firms 
that they source parts and/or materials fi*om.
• Producers use different methods to verify that the products that they distribute 
and/or sell conform to their standards. These methods include undertaking 
different types of audit (e.g. documentation audits, audits of manufacturing 
facilities) and testing samples of products for the presence of environmentally 
hazardous substances at the material level (product testing is discussed in Box
4.1 below).
• Documentation generated in the process of verifying product conformity is 
compiled by producers in technical files as evidence of legal compliance. In 
some cases, producers have developed new IT systems to aid the compilation 
of this documentation.
• Producers run programmes dedicated to the administration of their practices. 
These programmes are often included under environmental and/or quality 
management systems that are certified to one or both of the international 
standards ISO 14001 (requirements for environmental management systems) 
and ISO 9001 (requirements for quality management systems). In this way 
producers merge their practices with other relevant environmental and/or 
quality management activities such as monitoring and evaluating legal 
requirements (see Aberdeen Group, 2006; Dastmalchi, 2006).
4.3.2 Limitations o f the earlier studies
While the six studies provided insights into how producers of electrical and 
electronic equipment manage the use of environmentally hazardous substances in 
their products, they had several limitations.
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Box 4.1 : Product testing
Testing is used by producers of electrical and electronic equipment to determine if 
environmentally hazardous substances are present in their products and, if so, in what parts 
and materials and at what concentration values.
For example, testing is used by producers to determine if the four heavy metals that are 
restricted from use in electrical and electronic equipment in the RoHS Directive -  cadmium, 
lead, mercury and hexavalent chromium -  are present in items of their equipment. Two 
types of testing are used by producers: non-destructive testing and destructive testing.
Non-destructive testing is based on the application of x-ray fluorescence (XRF), and the 
advent of portable XRF equipment has led to this type of testing being performed on 
electrical and electronic equipment in various locations (e.g. manufacturing facilities, 
warehouses) (see FitzGerald etal., 2006).
Destructive testing involves the use of inductively-coupled plasma (ICP), which is a chemical 
‘wet test’ that requires the use of laboratory-based equipment and facilities to perform (see 
SGS, 2004; Mermet, 2005). ICP is not the only method applied in destructive testing though; 
atomic emission spectrometry (AES) and gas chromatography-mass spectrometry (GC-MS) 
are also used. While destructive testing is more thorough and accurate than non-destructive 
testing, it is also more costly to perform and results in product loss (see Spiegel, 2005; 
Sommer, 2006).
Currently, the presence of organic and synthetic substances (e.g. BFRs, phthalates) in 
electrical and electronic equipment can only be determined through laboratory-based 
destructive testing using GC-MS (see SGS, 2004).
One limitation was that the studies were of a strategic nature and did not investigate 
the practices followed by producers in detail. None of the studies discussed the 
range of practices any one producer followed; the studies instead described selected 
examples of certain practices.
The focus on the readiness of producers of electrical and electronic equipment to 
comply with the requirements of the RoHS Directive was also a limitation, 
particularly as the studies were undertaken before the uncertainty surrounding the 
requirements of the RoHS Directive (e.g. what was meant by the term ‘put on the 
market’) were clarified (see Chapter 3 for further discussion on this). As such, 
producers may have been unwilling to disclose information on the practices they 
followed, even if these were the same practices they followed to comply with other 
legislation like the Marketing and Use Directive and its various daughter directives 
(discussed in Section 2.3 of Chapter 2).
In light of these limitations, further information was sought on how producers of 
electrical and electronic equipment manage the use of environmentally hazardous 
substances in their products. A review was undertaken that built upon the six studies
6 8
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by investigating in detail the practices followed by a number of global producers. 
The choice of producers for inclusion in this review is explained in the next section.
4.3.3 Choice o f producers
The choice of producers was influenced by Greenpeace’s ‘Guide to Greener 
Electronics’, which ranks 14 global IT and telecommunications producers on what 
they have publicly-disclosed as their ‘chemicals policies and practices’ (this was 
discussed in Section 1.7.2 of Chapter 1). Greenpeace has used this guide to pressure 
producers of electrical and electronic equipment to address its concerns over the use 
of environmentally hazardous substances in products (discussed in Box 1.2 in 
Chapter 1) by making certain commitments (e.g. to eliminate BFRs from use in 
products) and disclosing information on the practices they follow to achieve these 
commitments. Many of the producers ranked in the guide have published highly- 
detailed information on the practices they follow. This information is publicly- 
available on the corporate websites of these producers, and it was the availability of 
this information that provided for a detailed review of the practices these producers 
followed.
In addition, the practices followed by Microsoft and Nintendo were reviewed as 
these two producers are the principal competitors to the industrial sponsor, SCEE, in 
the distribution and sale of computer entertainment systems in EU Member States as 
well as worldwide (SCEE was introduced in Section 1.9 of Chapter 1). Microsoft is 
the producer of Xbox and Xbox360 while Nintendo is the producer of GameBoy, 
Nintendo DS, Nintendo GameCube and Wii.
While this was not intended to be an exhaustive review, it builds a comprehensive 
picture of key practices and allows for a cross-comparison of producers.
4.3.4 Sourcing and credibility o f data
The information collected for the review was sourced exclusively from producers’ 
websites. This approach was limited: it served to gather and compare statements 
prepared for public consumption by producers, but no attempt was made to probe 
what motivated producers to make their statements and whether these statements 
presented a full or partial picture of producer practices. For example, the statements
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published by some producers may have been motivated by questions asked of them 
by Greenpeace for its ‘Guide to Greener Electronics’. Such statements may simply 
seek to answer questions, revealing little more than existing policy commitments or 
future ‘aspirations’. In this sense, the Greenpeace approach to information collection 
for the ‘Guide to Greener Electronics’ is also limited. Producer policies and 
practices will vary depending on the type, range and design of the products they 
manufacture and sell as well as where they operate. As such, cross-comparisons 
against environmental performance criteria cannot be considered wholly 
representative.
Information disclosed for public consumption on corporate websites will have been 
generated for a wide-readership and subject to various influences in formation (e.g. 
consistency with company policy on information disclosure; perceived competitive 
advantage in communicating more/less information than rival companies). This is an 
important caveat to the discussion on the results of the review that follows below. 
The validity of the information collected could have been strengthened if, say, 
interviews had been undertaken with company environmental specialists to 
substantiate the origins and content of this information.
4.3.5 Results
Information on practices followed was available to review from all but two of the 16 
producers’ websites (no relevant information was documented on Nintendo’s website 
and the information documented on Apple’s website was limited). As such, the 
practices followed by 14 of the 16 producers selected for study were focused upon. 
These practices are detailed in Table 4.1.
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4.3.6 Comments on the results
There were many similarities in the practices followed among the 14 producers 
whose practices were examined in the review as well as between these 14 producers 
and the producers that featured in the earlier studies (see Section 4.3.1 above). Most 
notably, the 14 producers ran programmes dedicated to managing the use of 
environmentally hazardous substances in their products, and required their direct 
suppliers to follow the standards they had set.
With the exception of Dell, Fujitsu Siemens, Lenovo and Toshiba, the programmes 
ran by the producers were specific to the management of environmentally hazardous 
substances in products. The programmes ran by Dell, Fujitsu Siemens, Lenovo and 
Toshiba encompassed other product-related aspects^^ such as energy consumption 
and material use.
All the producers had set standards (sometimes called ‘guidelines’ or 
‘specifications’) that specified restrictions on the use of certain environmentally 
hazardous substances in the parts and materials firom which their products were 
manufactured. This was consistent with what was identified in the six earlier studies 
discussed above (in Section 4.3.1). Likewise, all the producers issued their standards 
to their direct suppliers to follow. These standards also applied to the manufacture of 
all products distributed and sold by the producers under their own brands worldwide.
The requirements of the standards set by the producers varied. Some standards 
specified materials declaration requirements in addition to restrictions on the use of 
certain environmentally hazardous substances in product parts and materials. This 
was the case with the standards set by Dell, Hewlett-Packard, Microsoft, Motorola 
and Panasonic, which all specified materials declaration requirements (equivalent 
requirements were specified in separate documentation in the programmes ran by LG 
Electronics, Samsung, Sony Ericsson and Sony).
^  According to the definition in ISO 14001:2004, an environmental aspect is the ‘...element o f an 
organisation’s activities or products or services that can interact with the environment’ (see BSl, 2004, 
p. 2). ISO 14001:2004 is the second -  and current -  version o f ISO 14001, the international standard 
on environmental management systems.
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Materials declarations document all the parts and materials used in products, 
including the chemical composition of individual materials (e.g. individual types of 
alloys, boards and plastics). They are compiled by producers of electrical and 
electronic equipment to monitor the use of environmentally hazardous substances in 
their products as well as verify product conformity with relevant restrictions (see 
Clements, 2005).
It is interesting that some of the producers decided to specify their own materials 
declaration requirements when several materials declaration standards have been 
developed and published by electronics trade and industry associations since 2005 
(see Clements, 2005; Kluk and de Krom, 2006). Standards include:
• JEDEC Standard JIG-101 ‘Joint Industry Guide for Material Composition 
Declaration’ developed by the Electronics Industries Alliance, the 
Electronics, Information and Communications Technology Association and 
the Japan Green Procurement Survey Standardisation Initiative;
• lEC US TC 111 ‘Proposed Hierarchy of Materials Declaration Standards’ 
developed by the International Electrotechnical Commission; and
• IPC-1751 ‘Generic Requirements for Declaration Process Management’ and 
IPC-1752 ‘Materials Declaration Management’ developed by IPC (IPC was 
formerly known as the Institute for Printed Circuits).
Only Lenovo made use of one of these standards -  IPC-1752 ‘Materials Declaration 
Management’. All the other producers set their own standards, which might be 
explained by the same reasons Hammer (1980) uses to explain why producers (of 
any type of product) would set their own product safety standards rather than follow 
industry-wide product safety standards.
The first reason is that industry standards are developed for, and specify 
requirements applicable to, specific types of product (e.g. electrical and electronic 
equipment, furniture, toys). Some producers may distribute and/or sell products that 
could be classified as products of ‘other industries’ in addition to products of ‘their 
industry’ -  and so set their own standards to specify requirements for all their 
products, not just those that could be classified as of ‘their industry’.
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Producers may also set their own standards to retain and communicate lessons learnt 
from past errors or problems, which serves to keep these lessons fresh in the minds 
of those involved in product design and manufacture, so as to prevent recurrence. 
Company-own standards may therefore address product-specific issues that would 
not necessarily be addressed in industry standards.
If requirements specified in standards set by producers exceed those of industry 
standards, then producers could argue that such requirements represent ‘reasonable 
precautions’ and that documentation of conformity with their standards is evidence 
of ‘due diligence’ The latter may be especially important to a producer if, for 
whatever reason, the compliance of its products with legal requirements and/or its 
own environmental policies, objectives or targets is questioned by, say, an 
enforcement body or environmental NGO.
The 14 producers used many of the same methods to verify that the requirements of 
their standards were met. By and large, these methods focused upon the 
management of direct suppliers. For example, several of the producers required their 
direct suppliers to implement environmental management systems (often certified to 
ISO 14001), some producers audited the environmental management systems and/or 
manufacturing facilities of their direct suppliers, and some producers required their 
direct suppliers to make declarations. This is unsurprising as the management of 
environmentally hazardous substances in complex products like electrical and 
electronic equipment requires a supply chain focus (this was discussed in Chapter 1, 
specifically Section 1.8).
^ ‘Reasonable precautions’ and ‘due diligence’ are terms that are often used in relation to the 
management o f product safety. Although definitions o f these terms are few and far between, Hammer 
(1980) suggests that they give meaning to the amount o f care a producer invests in managing product 
safety: in the first instance, a producer must seek to prevent unsafe products fi-om being designed 
and/or manufactured (by taking suitable precautions, e.g. by designing-in a safety catch or lock); in 
the second instance, a producer must assure itself and its stakeholders that these precautions are 
sufficient (by being diligent in testing its precautions and maintaining records to this end). In 
addition. Hammer (1980) suggests that ‘reasonableness’ can be equated with prudence -  although 
Hammer leaves it up to producers to define how ‘reasonable’ or ‘prudent’ they should be, something 
that is likely to involve them trading-off the time and costs involved in manufacturing products that 
are ‘safe’ beyond what is required by law.
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Certain producers (namely LG Electronics, Samsung, Sony Ericsson and Sony) 
emphasised entering into ‘partnerships’ with their suppliers, and based their 
programmes for managing environmentally hazardous substances in products around 
certifying suppliers as approved vendors or ‘partners’. The certification of suppliers 
appears to involve detailed and rigorous selection processes; a requirement of the 
Sony ‘Green Partner Programme’, for example, is that suppliers participate in a 60- 
point Sony ‘environmental quality audit’ that ‘examines environmental management 
systems, business processes and general management’ (Sony Corporation, 2005, p. 
51). It is possible that supplier certification is used by producers to fulfil strategic 
business goals too, such as strengthening ties with ‘key suppliers’ (for further 
discussion on this issue see Goffin et a l, 1997; Clark et a l, 2006; Gattoma, 2006).
Product testing (discussed in Box 4.1 above) was used by 11 of the 14 producers as a 
verification method: producers either required their direct suppliers to test samples of 
product parts and materials or would conduct such tests themselves. Producers used 
both non-destructive and destructive product testing. The type of test chosen and 
number of tests performed appeared to be influenced by various factors including 
trust in suppliers, cost, and what parts and materials were used in products (as some 
parts and materials are more likely to contain environmentally hazardous substances 
than other parts and materials).
The programmes ran by all 14 producers were included under their environmental 
and/or quality management systems. These systems were certified to the 
international standards on environmental and quality management systems ISO 
14001 and ISO 9001. This was also the case with the programmes ran by the 
producers included in the earlier studies (see Section 4.3.1 above).
Overall, the results showed that producers followed three main practices, although 
with varying degrees of emphasis. These practices were obtaining declarations from 
suppliers, auditing and product testing. All of these practices were included under 
management systems, which were dedicated to either environmental or quality 
management. However, this approach to managing the use of environmentally 
hazardous substances in products will never be totally effective. This is because 
there is no way of verifying that any practice (or activity, measure or procedure) is
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entirely sufficient to both ensure legal compliance and fully address stakeholder 
expectations. Producers will consequently always face some risk from non- 
compliance with legislation and/or not addressing the expectations of their 
stakeholders. What was therefore surprising was that none of the producers appears 
to apply tools to assess such risks, especially when risk assessments are widely-used 
in the management of other product-related issues like quality conformance and 
compliance with safety laws (as discussed in Hammer, 1980; Abbot, 1992; Hoyle, 
1998). This led the author to develop such a tool for use, which is the subject of the 
remaining sections in this chapter. The next section contextualises the development 
of the tool by introducing and discussing the concepts of risk and risk assessment.
4.4 Risk and risk assessment
4.4.1 Definition o f risk
While a dictionary definition of ‘risk’ will typically run along the lines of ‘the 
probability of a loss’, the word is ambiguous and many more or less specific 
definitions have been attributed to it. According to Sjoberg (1980), it is possible to 
generalise three classes of meaning:
1. Probability of negative events.
2. Concern of the consequences of the negative events themselves.
3. Joint function of probability and consequence of events.
In assessments of risk, the prevailing view tends to the third of these classes (see 
Royal Society, 1992; White, 1995; RSA, 2004). Mitchell (1995, p. 116) emphasises 
this, stating that:
...the risk concept contains different types o f loss and the risk o f any particular type 
o f loss is a combination o f the probability o f that loss P (Lossn) and the significance 
o f that loss to the individual or organisation, I  (Lossn). Therefore:
Riskn  = P (LoSSn) X I  (LoSSn)
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This construction was used to conceptualise the risks faced by producers of electrical 
and electronic equipment from non-compliance with legislation and/or not 
addressing stakeholder expectations. The rationale for this was that an assessment of 
risk constructed in this way entails identifying adverse consequences against both a 
probability of occurrence and order of magnitude. The risk assessment was not 
conceived to identify benefits (although benefits may be derived from risk-taking 
behaviour, see Adams, 1995) as it took as its starting point the ‘operating condition’ 
that producers must comply with legislation to undertake business in a regulated 
marketplace, and that producers would always seek to ensure compliance -  a driver 
for which would be the negative consequences of being found to be in non- 
compliance. This is, however, an assumption and it must be recognised that some 
producers could decide to flout the law if they perceived the likelihood and effects of 
detected non-compliance to be of less significance than the costs of achieving legal 
compliance.
A further assumption made in conceiving the risk assessment was that both the 
probability and significance of losses could be assessed relatively objectively. This 
was assumed on the basis of overlap with earlier studies undertaken by producers of 
consumer products that had sought to assess risks to consumer safety and/or 
satisfaction from failings in product quality in an ‘objective’ manner (Hammer, 
1980; Abbot, 1992; Hoyle, 1998). In making this assumption, the author accepted 
that producers are not entirely ignorant of chances of loss. This is refutable (e.g. 
Luce and Riaffa (1957) argue that there is no basis for estimating loss chances), but 
the use of statistical process control techniques in the earlier studies suggested that 
estimates could be made, and defended on the basis of production histories.
It is also refutable that the significance of a loss to either an individual or an 
organisation can be assessed with any degree of objectivity. From the perspective of 
cultural theory (discussed in Adams, 1995), this is because peoples’ attitudes to risks 
vary according to cultural biases. Each of us has a ‘risk thermostat’, ranging from 
those with their dial set high for risk-taking to those with the dial low for risk 
avoidance (Adams, 1995). Such biases need to be accounted for in assessments of 
risk; what is ‘significant’ for one person may very well be of no significance for 
another. As will be discussed in later sections (Sections 4.7, 4.10 and 4.11) the
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author attempted to address attitudinal differences by using a method of risk 
assessment that incorporated scaling and that was reviewed by a group of SCEE staff 
with different operational responsibilities.
4.4.2 Risk assessments
Risk assessment can be used to assess the occurrence and significance of different 
types of loss or ‘negative events’, such as harm to human health, damage to the 
environment, loss of sales, and loss of reputation. Differences are reflected in the 
titles given to risk assessments. For example, an ‘environmental risk assessment’ 
will assess the risks of environmental damage from, say, certain environmentally 
hazardous substances found in sewage effluent. Environmental risk assessments 
entail the identification of relevant sources, pathways and receptors, and the 
estimation of risk in these assessments is normally performed through computer- 
based modelling that produces quantitative data (see Calow, 1998; DETR, 2000). On 
the other hand, an ‘organisational risk assessment’ will assess the risks to an 
individual organisation of being adversely impacted by ‘negative events’ (Yates and 
Stone, 1992; Horlick-Jones et ah, 2001). Organisational risk assessments are, for 
example, used by producers of various products to assess the risks they face firom 
recalling products should the safety of these products be questioned (see Abbott, 
1992).
For producers of electrical and electronic equipment that wish to assess risks from 
non-compliance with legislation and/or not addressing the expectations of their 
stakeholders towards the management of environmentally hazardous substances in 
products, the risks in focus are organisational risks. Producers should therefore 
conduct organisational risk assessments.
4.4.3 Approaches to risk assessment
There is more than one ‘approach’ to risk assessment (see Kennedy and Kirwan, 
1998; RSA, 2004).
Probabilistic risk assessment is the approach that has traditionally been used to assess 
risks -  notably safety risks -  in the case of complex, highly-engineered systems 
and/or ‘technological entities’ such as nuclear power plants and reprocessing
80
A.D. Martin Doctoral Dissertation
facilities (see Brown, 1976; Stamatelatos, 2000; Bedford and Cooke, 2001). 
Kennedy and Kirwan (1998) describe how this approach has been adopted as 
‘probabilistic safety assessment’ in high risk industries (e.g. nuclear power 
generation). Probabilistic safety assessment involves (from Kennedy and Kirwan, 
1998, p. 252):
...modelling the interactions o f various events, failures and recoveries, and 
determining quantitatively how often accidents o f varying magnitudes will occur, 
leading to loss in terms o f lives, equipment, or damage to the environment.
A second approach is quantitative risk assessment. As the name of this approach 
perhaps suggests, it is based on quantifying the various elements involved in a risk 
assessment including the ‘negative event’, its cause(s) and probability of occurrence. 
Quantitative risk assessments are performed in the process industries, in which 
practitioners assess the potential for different parts of their processes failing to 
operate as intended based upon data obtained from, for example, piping and 
instrument flow diagrams (Vose, 2000). Quantitative risk assessment shares many 
similarities with probabilistic risk assessment. Both approaches involve numerical 
assessments of risk and modelling. The principal difference between the two 
approaches is that while probabilistic risk assessment requires causes and types of 
‘failing’ to be explicitly modelled, this is not a requirement for quantitative risk 
assessment -  although it is often undertaken in quantitative risk assessment (see 
Kennedy and Kirwan, 1998; Vose, 2000).
Qualitative risk assessment is a further approach. Qualitative risk assessment uses 
analysis or auditing to reduce systems (whether these ‘systems’ are products, 
processes, management systems or supply chains) to their constituent elements and 
then assesses the risks of failings in these elements on overall system operation and 
effectiveness. This approach to risk assessment may entail quantitative estimation of 
risks, but unlike the other approaches it will not produce a solely numerical output 
(for a fuller discussion on this see Kennedy and Kirwan, 1998).
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4.4.4 Process o f risk assessment
Whatever type of risk is under assessment, and whatever approach is favoured for the 
risk assessment, the process by which risks are assessed remains the same (for 
discussion on this see Degraeve, 2004; RSA, 2004). This is because, by definition, 
risk assessment involves an analysis and evaluation of risks (Degraeve, 2004). The 
process therefore involves risk analysis (the identification, description, estimation 
and profiling of risks) and risk evaluation (a consideration of the significance of the 
risks determined in analysis).
In the UK, three of the nation’s leading risk management institutes -  the Association 
of Insurance and Risk Managers, ALARM (the national forum for risk management 
in the public sector), and the Institute of Risk Management -  collaborated to publish 
a standard detailing a process for practitioners to follow in the assessment and 
management of organisational risks. This standard is relevant to assessments of the 
risks to producers of electrical and electronic equipment fi*om non-compliance with 
legislation and/or not addressing the expectations of their stakeholders (as such 
assessments are organisational risk assessments, as mentioned above).
The standard is called ‘A Risk Management Standard’ and the process of 
organisational risk assessment that it outlines is as follows (from AIRMIC et a l, 
2002):
1. Risk identification -  this is the methodical determination of where 
organisations are exposed to uncertainty. Risk identification requires detailed 
knowledge of the organisation, including the markets in which it operates, the 
legal, social, political and cultural environments in which it exists, and 
understanding of internal policy, objectives and targets. For this reason, risk 
identification should involve -  and ideally be completed by -  one or more 
members of an organisation’s staff.
2. Risk description -  this compiles identified risks into a structured format such 
as a table or worksheet. Use of a well-designed structure is necessary to 
ensure comprehension in the risk assessment process.
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3. Risk estimation -  this assigns probabilities of occurrence and possible 
consequences to the risks identified. The estimations can be quantitative, 
semi-quantitative or qualitative.
4. Risk profiling -  this rates the significance of each risk identified, described 
and estimated and, in doing so, provides guidance for risk treatment. A risk 
profile can be created -  this ranks all the risks identified and provides a 
representation of their relative importance.
5. Risk evaluation -  this involves the development of criteria by organisations to 
judge whether risks are tolerable or otherwise in need of reduction by them, 
and the subsequent comparison of the risks estimated in risk analysis against 
such criteria.
Each of these stages will need to be completed in any assessment of the risks facing 
producers of electrical and electronic equipment. But first it must be determined 
which approach to risk assessment (discussed above) is most appropriate, and second 
what method of risk assessment would be most suitable for use by producers. These 
two issues were addressed as part of a risk assessment case study. A case study 
approach was favoured as the research sought to identify how producers are put at 
risk and why. This is underpinned by Yin (2003), who argues that case studies are an 
effective method of researching contemporary situations ‘within real-life context’ 
when answering questions that begin with words such as ‘how’ and ‘why’.
The case study focused on SCEE (the industrial sponsor of the research, first 
introduced in Section 1.9 of Chapter 1). The following sections (Sections 4.5 to 
4.11) introduce the case study by explaining: why SCEE was focused upon; the 
preference for qualitative risk assessment; and the choice, tailoring and validation of 
a method of risk assessment. The following chapter (Chapter 5) then discusses how 
the tailored method was applied at SCEE, as well as what lessons were leamt from 
this application.
4.5 Focus on SCEE
The risk assessment case study was developed around SCEE principally because the 
author possessed ‘inside knowledge’ of SCEE’s business, in particular the practices.
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procedures, processes and resources used in its management of environmentally 
hazardous substances in products. The author developed this knowledge from a 
position within SCEE’s Environment Team and participation in the development, 
implementation and review of SCEE environmental procedures. Being based within 
SCEE also provided the author with access to internal environmental information 
(e.g. records, reports) of relevance to the identification of risks.
SCEE provided a relevant and suitable focus because the practices it follows to 
manage environmentally hazardous substances in products were in keeping with 
those used by other producers of electrical and electronic equipment (discussed in 
Section 4.3 above). This extends to the inclusion of these practices under SCEE’s 
environmental management system (shortened to ‘EMS’ from here onwards), which 
is certified to the international standard ISO 14001:2004 as well as Sony’s Global 
Environmental Management System. The practices followed at SCEE are discussed 
more in the next chapter (specifically in Sections 5.3 and 5.4). For the time being, it 
is worth noting that the PlayStation systems distributed and sold by SCEE are in the 
scope of Sony’s ‘Green Partner Programme’ (detailed in Table 4.1 above), but that 
SCEE does not implement the Green Partner Programme among manufacturers and 
other suppliers (e.g. part suppliers). This is done by SCEE’s parent company, Sony 
Computer Entertainment Incorporated. However, SCEE still makes use of the Sony 
Technical Standard SS-00259 and many of the verification methods that feature in 
the Green Partner Programme (e.g. obtaining ‘certificates of non-use’ and testing 
products).
That SCEE is a producer of packaging and merchandise in addition to electrical and 
electronic equipment was also of relevance to the risk assessment case study. This is 
because it required the study to be capable of assessing risks related to various 
products, not just electrical and electronic equipment.
4.6 Preference for qualitative risk assessment
The qualitative approach was favoured over either the probabilistic or quantitative 
approaches as the basis for the risk assessment. This approach was favoured in light 
of the focus on non-compliance with legislation and/or not addressing stakeholder
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expectations, which are the result of human errors and are difficult to calculate 
objectively. The probabilistic and quantitative approaches emphasise objective 
calculation in risk assessment, such that neither approach was considered to provide 
a suitable basis for the risk assessment.
4.7 Choice of risk assessment method
Various methods have been developed for practitioners to use in the formal 
assessment of qualitative risks; some of these methods have now been in existence 
for 40-50 years (see RSA, 2004). Use of an existing, documented method was 
favoured for the risk assessment because such methods are proven as well as 
supported by literature that provides guidance on their use and case studies on the 
strengths and weaknesses of the assessments they provide.
In addition, many existing methods have been used in assessments of organisational 
risks (see Abbott, 1992; Yates and Stone, 1992). These methods include preliminary 
risk assessment (sometimes called hazard analysis), the Delphi technique, failure 
mode and effects analysis (FMEA), fault tree analysis, hazard and operability 
(HAZOP) study, and human reliability assessment. Each of these constituted 
potential or ‘candidate’ methods for use in the risk assessment case study and are 
described in Box 4.2.
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Box 4.2: Descriptions of the potential or ‘candidate’ methods
Preliminary risk assessment (or hazard anaiysis)
This is a relatively simple and straightforward method that practitioners can apply to 
characterise the risks that their organisations face (e.g. from failings in the safety features of 
the products that they distribute and/or sell). The method requires practitioners to identify 
and briefly describe the hazards to which their organisation may be exposed together with 
the causes of these hazards and rankings (usually from scales of 1-5) for the probabilities of 
these hazards occurring and the severity of their effects (see Abbott, 1992). Preliminary risk 
assessments tend not to produce very detailed assessments of risk; Hammer (1980) 
suggests that the level of detail produced depends on the availability of information on risks 
experienced in the past at the time the preliminary risk assessment is undertaken.
Deiphi technique (from Abbott, 1992)
This is a systematic and interactive forecasting method, which can be used to forecast the 
risks to which an organisation may be exposed. Application of the method requires 
practitioners to obtain forecasts from a panel of experts (e.g. the senior managers of an 
organisation, who between them hold different responsibilities and expertise related to the 
organisation). Each expert in the panel is asked to answer questionnaires relating to the 
subject of the forecast in two or more rounds. After each round, a facilitator reviews and 
summarises the forecasts provided by the experts and provides this information to the 
experts as anonymous feedback. The experts are then encouraged to revise the answers 
they first gave in their questionnaires; the aim of this is to drive the experts towards a 
consensus and the most accurate possible forecast.
FMEA
FMEA is a systematic method by which potential failures of a product or process design are 
identified, analysed and documented (Lysons and Gillingham, 2003). The cause and effects 
of these failures are also identified, analysed and documented in the method, as are the 
actions that should be taken to eliminate or mitigate failure effects. Sutherland and Canweli 
(2004) suggest that FMEA can be defined as a bottom-up method of analysing a product, 
process or system, with the purpose of identifying and evaluating the potential for failure.
Fault tree analysis
This is a graphical representation (in the form of a logic diagram) of the minor faults, or 
mistakes, which have led to the failure of a process or a system (Bentley, 1993). Sutherland 
and Canweli (2004) assert that once a fault tree analysis has been completed by an 
organisation it will become more aware of individual faults together with the potential for 
these faults to trigger subsequent faults that may, in turn, lead to a complete product, 
process or system failure.
HAZOP study (from Swann and Preston, 1995; Kietz, 1997)
HAZOP is a systematic method for identifying, describing and estimating actual or potentially 
hazardous procedures and operations in complex facilities or processes so that these 
hazards can be eliminated or mitigated. Applying HAZOP requires practitioners to assign 
guide words (e.g. 'more', ‘less’, ‘as well as’) and parameters (e.g. ‘temperature’, ‘control’, 
‘ventilation’) to consider process intent, possible deviations from the intended process, the 
consequences of any deviations, and the hazards presented by these consequences.
HAZOP has been widely used as a method of risk assessment in manufacturing facilities 
such as oil refineries, offshore oil platforms, petrochemical and chemical plants.
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Human reliability assessment
While Abbott (1992) describes this as a method of assigning significance to the individual 
and aggregate probabilities of human errors occurring and impacting systems, Human 
reliability assessment is really more of a discipline or field of study. Human reliability 
assessment investigates the contributions of humans to the resilience of systems and to 
possible adverse consequences of human errors and oversights (see Reason, 1990; Sage, 
1992). Various methods have been developed for use in human reliability assessment, 
which can be divided between those based on probabilistic risk assessment and those 
based on cognitive theory of control (for further discussion see Gertman and Blackman, 
2001 ).
Criteria were devised to select the most suitable of existing methods for use. The 
criteria were:
• Method uses an inductive process to identify, describe and estimate potential 
problems, such that it is not restricted to considering the recurrence of past 
problems that have been corrected;
• Method is systematic and involves comprehensive assessment of risk;
• Method includes analysis of causes and effects in addition to the 
identification and description of problems. This was considered of 
importance for producing detailed output as well as informing what actions 
might be required to prevent risks from occurring;
• Method provides for classification/scaling of risks identified (of use in both 
risk evaluation and risk communication);
• Method works to prioritise the risks it identifies; and
• Method involves the completion of documentation (that can be used to 
provide evidence of due diligence).
Of the potential methods identified above, only FMEA and HAZOP matched all the 
selection criteria. FMEA was chosen over HAZOP on the basis that it had been 
applied more widely and appeared more straightforward to tailor to a specific use. 
FMEA has also been successfully used to assess the supply chain risks facing an 
organisation (see Teng et a l, 2006) -  this was considered especially relevant given 
that the risk assessment would entail identification of risks arising from SCEE’s 
supply chains (as is clarified in the next section) .
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4.8 Definition and description of FMEA
According to BSI (1999, p. 1), FMEA is a method of analysis that:
...identifies failures which have consequences affecting the functioning o f a system 
within the limits o f a given application, thus enabling priorities for action to be set.
This is a general definition, since ‘a system’ can be, for example, a product design, a 
manufacturing process, a management system or a supply chain.
The system under assessment in the case of SCEE was the company’s supply chains 
together with its supply chain management. A model of the ‘SCEE supply chain’ is 
illustrated in Figure 4.1, which is a simplified version of reality but that serves to 
help conceptualise the system under assessment.
Applying FMEA requires deconstructing the system under assessment to identify 
individual elements (Gilchrist, 1993; Stamatis, 1994; Vandenbrande, 1998). Each 
element is then systematically reviewed to identify ‘failure modes’ -  ways in which 
each element might fail to perform as intended/required. Failure effects (e.g. 
negative impacts on the functioning of the system, or the organisation that operates 
the system) are also identified, as are the causes of failure modes. The relative risk 
posed by each failure mode is then calculated. McDermott et al. (1996) describe this 
process as one that entails ten stages:
1. Reviewing the process that is the subject of assessment;
2. Brainstorming potential failure modes;
3. Listing potential effects (and causes) of each failure mode;
4. Assigning a severity rating for each effect (the rating is a number from a 1-10 
scale, low to high);
5. Assigning a probability of occurrence (or just ‘occurrence’) rating for each 
failure mode (the rating is also a number from a 1-10 scale, low to high);
6. Assigning a control rating for each failure mode and/or effect (the rating is 
again a number from a 1-10 scale, but this time high to low);
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7. Calculating the risk priority number (RPN), which is achieved through 
multiplying the severity rating by the occurrence rating by the control rating;
8. Ranking failure modes by the risk priority numbers calculated to prioritise 
those failure modes in need of action;
9. Taking action to eliminate or reduce the high-risk failure modes; and
10. Calculating the resulting risk priority number (rRPN) as the failure modes are 
reduced.
The completion of each stage is recorded in a worksheet.
The same ten stages apply regardless of the system under assessment. What makes 
an assessment specific is the choice of structure for the worksheet and the ways in 
which terms of reference and the scales used for rating severity, occurrence and 
control are defined.
The following section considers how worksheets have been structured as well as 
terms of reference and rating scales defined in past uses of FMEA.
4.9 Past uses of FMEA
To date, FMEA has been most frequently used to assess risks to customer safety 
and/or customer satisfaction from failings in either product designs (as design 
FMEA) or manufacturing processes (as process FMEA) (Keffler, 2007). This 
reflects on the origins of FMEA -  it was first developed for assessing risks to the 
safety of US military personnel fi*om potential failings in the functioning of field 
equipment firom flaws in either the design or manufacture of this equipment (see 
Yüce and Sulilatu, 2005).
Design FMEA (DFMEA) and process FMEA (PFMEA) are used by practitioners in 
various industries including the aerospace, aviation, electronics, health care and 
pharmaceutical industries (Russomanno et a l, 1994; Hatty and Owens, 1995; Wirth 
et a l, 1996; Marx and Slonim, 2003). Perhaps most notable of all, however, is the 
use of DFMEA and PFMEA by practitioners in the automotive industry. From the 
early 1980s onwards, DFMEA and PFMEA came to be used extensively by
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practitioners in the automotive industry, largely as a tool for driving quality 
improvement (see Ben-Daya and Raouf, 1996). This was in no small part due to a 
requirement for DFMEA and/or PFMEA being included in QS 9000, the automotive 
equivalent to the ISO 9000 series of international quality management standards (see 
Teng et a l, 2006).
Use of DFMEA and PFMEA to assess risks to customer safety and/or customer 
satisfaction has been promoted by the publication of guidance, intended for 
practitioners, that gives step-by-step instructions on how to use these methods (see, 
for example, SMMT, 1989). Some of this guidance details worksheets, terms of 
reference and rating scales that practitioners can use verbatim, and so save them the 
time and effort of developing their own worksheet, references and scales. An 
example is provided by McDermott et al (1996), and the worksheet, terms of 
reference and rating scales that McDermott et al detail for use in DFMEA and 
PFMEA follow below.
McDermott et al begin with detailing terms of reference, which they incorporate into 
their description of FMEA as a ten stage process (see Section 4.8 above). The terms 
of reference that they suggest for use are:
• Item -  the product part (e.g. component, assembly or sub-assembly), or stage 
in the manufacturing process (e.g. procurement, handling, inspection and test) 
under assessment;
• Function -  the purpose ofrrole played by the part within the product, or the 
purpose ofrrole played by the stage of the manufacturing process;
• Failure mode -  possible way in which a product part or stage in the 
manufacturing process could fail;
• Failure effects -  perceived effects of the failure mode on customers;
• Cause of failure -  every potential cause of failure for each of the failure 
modes; and
• Current controls -  existing controls used to ensure product parts or stages in 
the manufacturing process fulfil their intended functions.
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These terms of reference provide the basis for the generic worksheet that McDermott 
et al (1996) suggest for use, the basic structure of which is shown in Table 4.2.
Table 4.2: Generic FMEA worksheet (from McDermott eta/., 1996, p. 29)
Item and 
function
Potential
failure
mode
Potential 
effect(s) 
of failure
t
1
Potential 
cause(s) 
of failure
s
I
1O Currentcontrols
§
1 z&
1
i l
Responsibility 
and target 
completion 
date
1...
2...
3...
McDermott et al also detail rating scales that they suggest have general applicability 
(the scales follow below in Tables 4.S-4.5). The definitions used in two of these 
scales -  occurrence and control -  are based upon statistical information. However, 
McDermott et al do not state where this statistical information is derived from -  so it 
cannot be automatically assumed to represent good or even best practice.
Table 4.3: Severity rating scale (from McDermott et a/., 1996, p. 35)
Rating Description Definition
1 None Failure would not be noticeable to the customer and would not 
affect the customer’s process or product.
2 Very minor Failure may not be readily apparent to the customer, but would 
have minor effects on the customer’s process or product.
3 Minor Failure would create a minor nuisance to the customer, but the 
customer can overcome it in the process or product without 
performance loss.
4 Very low Failure can be overcome with modifications to the customer’s 
process or product, but there is minor performance loss.
5 Low Failure creates enough of a performance loss to cause the 
customer to complain.
6 Moderate Faiiure results in a subsystem or partiai malfunction of the 
product.
7 High Failure causes a high degree of customer dissatisfaction.
8 Very high Failure renders the unit inoperable or unfit for use.
9 Extremely high Failure would create non-compliance with reguiations.
10 Dangerously high Failure could iniure the customer or an employee.
Table 4.4: Occurrence rating scale (from McDermott etal, 1996, p. 37)
Rating Description Definition
1 Remote: failure is 
unlikely
One occurrence in greater than five years or less than two 
occurrences in one billion events.
2 Low: relatively 
few failures
One occurrence every three to five years or two occurrences in 
one billion events.
3 One occurrence every one to three years or six occurrences in 
10 miliion events.
4 Moderate: One occurrence per year or six occurrences in 100,000 events.
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Rating Description Definition
5 occasional
failures
One occurrence every six months to one year or one 
occurrence in 10,000 events.
6 One occurrence every three months or three occurrences in 
1,000 events.
7 High: repeated 
failures
One occurrence every month or one occurrence in 100 events.
8 One occurrence per week or a probability of five occurrences 
in 100 events.
9 Very high: failure 
is almost 
inevitable
One occurrence every three to four days or a probability of 
three occurrences in 10 events.
10 More than one occurrence per day or a probability of more 
than three occurrences in 10 events.
Table 4.5: Control rating scale (from McDermott etal., 1996, p. 38)
Rating Description Definition
1 Almost certain The defect is obvious or there is 100% automatic inspection 
with regular calibration and preventive maintenance of the 
inspection equipment.
2 Very high All products are 100% automatically inspected.
3 High An effective statistical process control (SPC) programme is in 
place with process capabilities greater than 1.33.
4 Moderately high SPC is used and there is immediate reaction to out-of-control 
conditions.
5 Moderate Some SPC is used in process and product is final inspected 
off-line.
6 Low Product is 100% manually inspected using go/no-go mistake- 
proofing gauges.
7 Very low Product is 100% manually inspected in the process.
8 Remote Product is accepted based on no defectives in a sample.
9 Very remote Product is sampled, inspected and released based on 
acceptable quality level sampling plans.
10 Absolute
uncertainty
The product is not inspected or the defect caused by failure is 
not detectable.
The terms of reference, worksheet and rating scales detailed by McDermott et al 
provided a basis for tailoring FMEA for use at SCEE (discussed next).
4.10 How FMEA was tailored
While the use of FMEA (as DFMEA or PFMEA) to assess risks to customer safety 
and/or customer satisfaction is well-documented in quality/safety engineering and 
management literature (e.g. Hammer, 1980; Bentley, 1993; Hatty and Owens, 1995), 
this literature does not appear to document any cases in which FMEA has been used 
by organisations to assess risks (more specifically, supply chain risks) from non- 
compliance with legislation and/or not addressing stakeholder expectations. This 
was the unique use to which FMEA was put at SCEE, and the discussions that follow 
on how FMEA was tailored and validated (see below) as well as applied (the subject
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of Chapter 5) provide new case study material (some of which has already been 
published in a paper in an edited book, see Martin et a l, 2006).
Although recommended in some guidance (e.g. SMMT, 1989; Yüce and Sulilatu, 
2005), a ‘FMEA team’ was not formed to either tailor or apply FMEA. The tailoring 
and application of FMEA was instead undertaken by the author in consultation with 
SCEE’s Environmental Programmes Manager. This reflected the environmental 
focus of the risk assessment -  and specifically the management of environmentally 
hazardous substances in products. Within SCEE, the author and the Environmental 
Programmes Manager possessed the relevant expertise to address this focus. 
However, a group of four SCEE staff whose roles included operational 
responsibilities relating to the management of environmentally hazardous substances 
in products was convened by the author to review the tailored FMEA as well as 
estimate the risks of five example failure modes. This review constituted one of two 
validation exercises, which are discussed in Section 4.11 below.
FMEA was tailored for application at SCEE by drawing on the terms of reference, 
worksheet and rating scales detailed in guidance on DFMEA and PFMEA 
(specifically in McDermott et al (1996), which was referred to in the previous 
section). These provided a basis for the FMEA at SCEE but were not directly 
transferable because of differences in focus -  they are focused around failings in 
product designs and manufacturing processes (not problems in supply chains) and 
customer safety and/or satisfaction (not legal compliance and the expectations of 
various stakeholders).
4.10.1 Adaptation o f terms
The terms of reference listed in Section 4.9 above were adapted to suit the focus of 
the risk assessment case study. The adaptations were (a) changing ‘item’ to 
‘management requirement’, and (b) re-defining failure modes, failure effects and 
current controls so that terms of reference became:
• Management requirement -  the requirement, documented in procedures 
usually/preferably included under SCEE’s EMS, for managing the use of 
environmentally hazardous substances in products;
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• Requirement function -  the purpose of/role played by the management 
requirement;
• Failure mode -  possible way in which a management requirement might not 
be met or prove insufficient to ensure legal compliance and/or address 
stakeholder expectations towards the management of environmentally 
hazardous substances in products;
• Failure effects -  perceived effects of the failure modes on stakeholders;
• Cause of failure -  every potential cause of failure for each of the failure 
modes; and
• Current controls -  measures taken to ensure management requirements are 
met and help ensure compliance with legislation and address stakeholder 
expectations towards the management of environmentally hazardous 
substances in products.
4.10.2 Adaptation o f worksheet
The worksheet outlined above (in Section 4.9) was also adapted, but only slightly. In 
this instance, ‘recommended action’ became ‘planned and recommended actions’ to 
reflect that FMEA was applied in parallel with other tools (such as EMS audits and 
warehouse audits, which are discussed in Chapter 5) to identify risks and plan actions 
to reduce intolerable risks (also discussed in Chapter 5).
4.10.3 Adaptation o f rating scales
The rating scale descriptions and definitions outlined above (in Section 4.9) were 
adapted to widen their focus to include all relevant stakeholders, not just customers. 
No statistical information was used in the adapted definitions; this reflected the focus 
on potential problems in the supply chain for which detailed data was not available. 
This contrasts to a focus on, say, potential problems in a manufacturing process 
where inspection data (e.g. on the number of product ‘passes’ and ‘fails’ that might 
be detected by quality inspectors) is likely to be available to provide suitable 
statistical information upon which to base definitions.
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The rating scales were adapted as follows:
Table 4.6: Adapted severity rating scale
Rating Description Definition
1 insignificant Faiiure wouid be of littie or no concern to any stakeholders.
2 Minor Failure would cause slight annoyance or disruption to one or 
more stakeholders.3
4 Moderate Failure would cause some annoyance or disruption to one or 
more stakehoiders. Production and distribution may encounter 
probiems.
5
6 Major Failure would cause a high degree of annoyance or disruption 
to several stakeholders. Failure could affect the ability to meet 
internai environmentai poiicy, objectives and targets. 
Production and distribution may have to be stopped or re­
scheduled.
7
8 Extreme Failure would affect the ability to meet internal environmental 
policy, objectives and targets. Several stakeholders most 
annoyed or disrupted. Production and distribution may have to 
be stopped or re-scheduied.
9
10 Criticai Faiiure would affect the ability to comply with legislation and 
meet internal environmental policy, objectives and targets. 
Saies biocks may be imposed and prosecution threatened. 
Various aggrieved stakehoiders.
Table 4.7: Adapted occurrence rating scale
Rating Description Definition
1 Most uniikely No previous or similar failures have occurred.
2 Unlikely Previous or simiiar faiiures have not been experienced first 
hand but are theoretically possible.3
4
5 Possible Similar failures have been experienced first hand; the faiiure is 
theoretically possible and may be known to have occurred (e.g. 
in the supply chains of rival producers) through anecdotal 
evidence.
6
7 Likely Previous and similar failures have been experienced first hand.
8
9
10 Certain There is a history of previous and simiiar faiiures occurring.
Table 4.8: Adapted control rating scale
Rating Description Definition
1 Foolproof Controis are based on tested methods that are highiy 
preventive.
2 Reliable Controls are based on best practice methods that are highly 
preventive.3
4 Moderate Controis are based on preventive guidelines or actions 
informed by previous experience.5
6
7 Unreliable Controls are ad-hoc and seek to resolve rather than prevent 
failures.8
9 Ineffective Few, if any, controls exist. Preventing or resolving faiiures has 
not been considered before.10
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The tailoring of FMEA described in this section was subject to reviews by both the 
Environmental Programmes Manager and a group of four SCEE staff (mentioned at 
the start of this section) before FMEA was applied at SCEE. These reviews were 
undertaken in validation exercises, which are described in the section that follows.
4.11 Validation exercises
Two exercises were undertaken to validate the suitability of the tailored FMEA for 
assessing the risks facing SCEE from non-compliance with legislation and/or not 
addressing the expectations of its stakeholders towards the management of 
environmentally hazardous substances in products. Both exercises were managed by 
the author and involved SCEE staff reviewing the descriptions of the adapted terms 
of reference, adapted worksheet and adapted rating scales (detailed in Sections 4.10.1 
to 4.10.3 above) and then using the scales to risk-rate five example failure modes. 
The five example failure modes were devised to reflect a range of relevant potential 
problems, such that the exercises did not concentrate upon the operation of a single 
procedure. The examples were devised by the author who also risk-rated them. 
Risk-ratings assigned by SCEE staff were compared (in a process sometimes called 
‘norming’, see Stamatis, 1994) to those assigned by the author to determine whether 
they were consistent and if the risk perception of the author was similar to the risk 
perceptions of staff.
The first validation exercise involved only one member of SCEE staff, the 
Environmental Programmes Manager. The Environmental Programmes Manager 
was asked to review the tailored FMEA and then risk-rate the five example failure 
modes first because he already had a working knowledge of FMEA and had provided 
guidance for adapting the terms of reference, worksheet and rating scales. The 
Environmental Programmes Manager would therefore not require to be briefed on 
FMEA and could provide a highly detailed review.
The feedback from the first validation exercise was positive. The Environmental 
Programmes Manager approved of the tailored FMEA, and only suggested some 
minor changes to the wording of the definitions used in the rating scales to help 
improve their clarity. The risk-ratings the Environmental Programmes Manager
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assigned to the five example failure modes were also consistent with those that the 
author had assigned: there were just two differences in ratings, which in both cases 
was only a difference in one number within the scales from which these ratings were 
assigned.
The second validation exercise involved a group of four SCEE staff with roles that 
included operational responsibilities for managing the use of environmentally 
hazardous substances in products. The roles of these members of staff spanned the 
management of suppliers, the sourcing and purchase of electronic peripherals, 
merchandise and printed materials, and the testing of product parts and materials for 
the presence of environmentally hazardous substances. The staff members were 
members of SCEE’s ISO 14001 Project Team too, which meant that they were aware 
of company-wide objectives and targets in relation to the management of 
environmentally hazardous substances in products.
Feedback from the second validation exercise was also positive. The staff shared the 
opinion that the tailored FMEA would be suitable for the intended risk assessment, 
and the risk-ratings they assigned to the five example failure modes were consistent 
with those that both the author and the Environmental Programmes Manager had 
assigned to these failure modes. As a result, the risk priority numbers calculated for 
the example failure modes by the author, the Environmental Programmes Manager, 
and each of the group of four staff were very similar -  in turn suggesting that the 
author’s perception of risk was similar to staff risk perceptions.
The validation exercises therefore provided an initial endorsement of the tailored 
FMEA and the ability of the author to estimate risks. This prepared the ground for 
applying FMEA at SCEE, which is the subject of the next chapter (Chapter 5).
4.12 Summary of key points
This chapter began by discussing how producers of electrical and electronic 
equipment have responded to legislative and stakeholder pressures upon them to 
manage the use of environmentally hazardous substances in their products. 
Producers appear to have responded in similar ways, following practices like
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requesting declarations from their suppliers, auditing and product testing within the 
frameworks of management systems.
However, no management system is wholly effective. This is because there is no 
way of verifying that any practice (or activity, measure or procedure) is entirely 
sufficient to both ensure legal compliance and fiilly address stakeholder expectations. 
Producers will consequently always face some risk from non-compliance with 
legislation and/or not addressing the expectations of their stakeholders. None of the 
producers whose practices were reviewed appear to assess these risks, even though 
tools exist and are used for assessing risks in relation to the management of product 
safety and product quality.
Producers could better understand and reduce the risks they face from non- 
compliance with legislation and/or not addressing stakeholder expectations by 
assessing these risks, and failure mode and effects analysis (FMEA) is a proven and 
highly suitable method for doing this. FMEA was tailored to assess the risks facing 
SCEE, and the next chapter (Chapter 5) will discuss how this assessment was 
undertaken, the results it generated, and the actions taken in light of these results.
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5 Application of FMEA at SCEE
5.1 Chapter objectives
This chapter will:
• Explain that SCEE requirements for managing the use of environmentally 
hazardous substances in products were used to structure the identification and 
description of failure modes, failure effects and the causes of failure modes;
• Explain the iterative identification, description and risk estimation of failure 
modes;
• Provide examples of iterations;
• Explain how the identification, description and risk estimation of failure
modes was brought to a close;
• Explain how risks were profiled through the ranking of risk-rated failure 
modes;
• Discuss the methods used in risk evaluation, and consider the value of risk 
evaluation;
• Discuss how 12 potential failure modes were selected for risk reduction and 
what risk control/mitigation was undertaken;
• Outline the benefits of applying FMEA;
• Discuss the lessons leamt from the application of FMEA at SCEE; and
• Discuss the potential for the FMEA to be applied more widely.
5.2 Focus of this chapter
The last chapter (Chapter 4) discussed why producers of electrical and electronic 
equipment should assess the risks they face from non-compliance with legislation 
and/or not addressing the expectations of their stakeholders towards the management 
of environmentally hazardous substances in products. It also discussed why FMEA 
was suited to assessing such risks, and described how FMEA was tailored for 
assessing the risks faced by SCEE. This chapter focuses upon the application of 
FMEA at SCEE, and it begins by describing the process by which failure modes
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were identified. One hundred and one failure modes were identified, and the risks 
facing SCEE from these failure modes were evaluated using four different methods. 
The four methods are outlined and their usefiilness is debated. The chapter ends by 
considering the benefits of applying FMEA, as well as the lessons leamt fi-om the 
application and the potential for the FMEA to be applied more widely.
5.3 Use of SCEE management requirements to structure risk identification 
and description
It was explained in Chapter 4 (in Section 4.8) that the identification and description 
of risks in FMEA is structured by reducing systems to individual elements for 
analysis. At SCEE, risk identification and description was undertaken by 
determining the failure modes that could occur in relation to each of SCEE’s 
requirements for managing the use of environmentally hazardous substances in its 
products. These requirements have a supply chain focus (which is consistent with 
the focus of the risk assessment, as defined in Section 4.8 of Chapter 4) and were 
identified from procedures included under SCEE’s EMS. Sixteen requirements were 
identified, and these are listed in Box 5.1 in the order in which they need to be met to 
ensure compliance with legislation.
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Box 5.1: The 16 requirements (‘management requirements’) identified for managing 
the use of environmentaiiy hazardous substances in SCEE products
1. Monitor and evaluate the applicability of legislation that restricts the use of 
environmentally hazardous substances to SCEE products.
2. Implement internal policies, procedures and/or rules on the management of 
environmentally hazardous substances in products to meet agreed deadlines.
3. Assess suppliers to determine what they should do to manage the use of environmentally 
hazardous substances to help ensure SCEE’s products comply with substance use 
restrictions.
4. Communicate to suppliers that they are expected to manage the use of environmentally 
hazardous substances.
5. Collect signed declarations of material/product compliance with substance use 
restrictions from suppliers.
6. Coordinate the testing of samples of parts and materials used in products to verify 
compliance with substance use restrictions.
7. Audit the ability of suppliers to manage the use of environmentally hazardous substances 
in products developed for distribution and/or sale by SCEE.
8. Follow SCEE’s emergency response procedure (documented under SCEE’s EMS) to 
report and resolve non-compliance incidents.
9. Keep records of signed declarations received from suppliers and reports from supplier 
audits and laboratory testing.
10. Maintain the procedure on the use of environmentally hazardous substances in products 
and the standards used in laboratory testing.
11. SCEE staff involved in managing suppliers and/or developing products must advise the 
SCEE Environment Team when they are considering using a new supplier or new materials 
in products.
12. SCEE staff involved in managing suppliers must assist in the communication of 
requirements for managing the use of environmentally hazardous substances.
13. SCEE staff involved in managing suppliers must help to resolve non-compliance 
incidents.
14. Sell-through any stock that does not comply with substance use restrictions before these 
restrictions take effect.
15. Dispose of any stock that does not comply with substance use restrictions after these 
restrictions have taken effect.
16. Manage any potential sales blocks or product recalls if they are imposed by enforcement 
bodies.
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5.4 Determination of failure modes and their corresponding effects, causes 
and controls
5.4.1 Process
The determination of failure modes involved brainstorming and describing the 
problems that could prevent each of the 16 management requirements listed in Box
5.1 from being met. Problems were described based on incidents experienced in the 
past (see Section 5.4.2 below) as well as what could occur in the future due to, say, 
uncertainty over what a producer must do to both adhere to, and demonstrate 
compliance with, new legislation like the REACH Regulation (the REACH 
Regulation was described in Section 2.3.9 of Chapter 2).
Failure effects, causes and controls were determined through considering and 
describing: (a) the consequence of failure modes; (b) the factors that could lead to 
failure modes occurring; and (c) the controls over failure modes already in place 
under SCEE’s EMS. This was an iterative process as descriptions were added based 
on earlier descriptions that were continually reviewed and in some cases revised as 
the process went on. The Environmental Programmes Manager was consulted in this 
process in much the same way as he had been consulted in the tailoring of FMEA 
(described in Section 4.10 of Chapter 4). This allowed the author to draw on his 
knowledge and experience as input for the FMEA as well as to maintain interest in, 
and support for, the FMEA within SCEE.
5.4.2 Incidents experienced in the past
Failure modes were determined by reviewing entries logged in the environmental 
incidents record kept under SCEE’s EMS. Use of an environmental incidents record 
helps SCEE to meet one of the requirements of ISO 14001:2004, the international 
environmental management standard that SCEE’s EMS is certified to. This 
requirement is recording the corrective and preventive actions taken to solve EMS 
nonconformities.
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Some of the entries logged in the environmental incidents record related to the 16 
management requirements.^"  ^ These record entries were copied into the FMEA 
worksheet as failure modes under whichever of the 16 requirements was most 
appropriate. For example, the environmental incidents record included an entry 
detailing that an original equipment manufacturer had not provided SCEE with a 
complete set of records from its laboratory-based testing of product parts and 
materials.^^ This report entry was copied into the FMEA worksheet as a failure 
mode under the requirement to coordinate testing (the sixth requirement identified in 
Box 5.1 above).
5.4.2 Potential failure modes
Failure modes were not only determined from the entries logged in the 
environmental incidents record, but from brainstorming. Brainstorming entailed 
considering how practices followed by producers of electrical and electronic 
equipment in their management of environmentally hazardous substances in products 
might fail to ensure compliance with legislation or address stakeholder expectations.
Brainstorming was iterative: descriptions of some failure modes were changed, 
developed or removed as newly-identified failure modes were described. Some 
worked examples follow in Box 5.2.
Box 5.2: Examples of iteration in brainstorming
First example
Brainstorming was used to determine potential failure modes under the management 
requirement ‘collect signed declarations of materiai/product compliance with substance use 
restrictions from suppliers’ (the fifth requirement in Box 5.1).
To begin with, the failure modes determined were wholly related to suppliers being at fauit 
(e.g. they may have declared compliance but have no intention to manage their production to 
ensure compliance).
In review, it was felt that this was a iimited range of failure modes as they did not address the 
possibility of suppiiers not receiving declarations to sign in the first place.
A new potential failure mode was then determined: ‘suppliers do not receive copies of the 
declarations they are required to sign-up to’. The cause of this potential failure mode was 
attributed to SCEE’s Environment Team or other staff rather than suppliers.
All o f  these record entries were ‘closed’ as actions had been taken to resolve the incidents 
described.
This incident was resolved through SCEE’s Environment Team requesting and checking additional 
records from the original equipment manufacturer.
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Second example
As a second example, the original failure modes determined through brainstorming under the 
management requirement 'coordinate the testing of samples of parts and materials used in 
products to verify compliance with substance use restrictions’ only related to laboratory 
testing commissioned by SCEE, i.e.
Analyst(s) at the independent laboratory used by SCEE apply the wrong pre-conditioning 
method(s) to sub-samples;
Analyst(s) at the independent laboratory used by SCEE misapply method(s) of chemical 
analysis;
Analyst(s) at the Independent laboratory used by SCEE do not recognise that equipment Is 
at fault;
The independent laboratory used by SCEE does not meet the expected deadline for 
reporting back test results; and
Analyst(s) at the Independent laboratory used by SCEE report inaccurate or wrong test 
results.
On reflection, it was recognised that SCEE not only relies on testing undertaken at the 
independent laboratory that it uses, but on testing undertaken at laboratories used by the 
originai equipment manufacturers of its electronic peripherals. And the laboratories used by 
original equipment manufacturers are subject to the same types of failure modes as those 
already listed. The foliowing faiiure modes were then added to the FMEA worksheet:
Original equipment manufacturer uses an Independent laboratory whose analyst(s) apply the 
wrong pre-conditioning method(s) to part and material samples;
Original equipment manufacturer uses an independent laboratory whose analyst(s) misapply 
method(s) of chemical analysis;
Original equipment manufacturer uses an independent laboratory whose analyst(s) work to a 
standard that does not involve testing against all legal or Sony prescribed criteria for 
substance use restrictions;
Original equipment manufacturer uses an independent laboratory whose analyst(s) work to a 
standard that involves testing to a level beyond the legal or Sony prescribed criteria for 
substance use restrictions;
Original equipment manufacturer uses an Independent laboratory whose analyst(s) is/are 
unaware of equipment faults that make testing unreliable; and
Original equipment manufacturer uses an Independent laboratory whose analyst(s) report 
false, inaccurate and/or wrong test results.
5.4.4 Failure effects
Failure effects were determined through considering what the consequences of a 
failure mode would be. Consequences varied as they encompassed operational 
impacts (e.g. a failure mode might result in delays in production and/or distribution 
because its occurrence requires that product parts or materials are changed) as well as 
the impacts that could arise from the reactions of one or more groups of stakeholders 
in SCEE’s business. Such variation is reflected in the definitions found in the
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severity rating scale (see Section 4.10 of Chapter 4). These definitions describe the 
potential for production and distribution to encounter problems, or require stops or 
re-scheduling, and for stakeholders to become dissatisfied and react adversely to 
SCEE (e.g. at worst, a retailer could refuse to continue buying products, which would 
reduce sales and market share for SCEE).
As an example, one of the failure modes determined under the requirement to 
monitor and evaluate legal requirements was confusion over the level of assurance 
producers must provide to demonstrate legal compliance (e.g. some laws may require 
producers of electrical and electronic equipment to compile and retain technical 
documentation as evidence of legal compliance). The failure effects documented in 
the FMEA worksheet considered how enforcement officials might react to any 
confusion on SCEE’s part: they might consider SCEE’s assurances of compliance 
not to go far enough and, at worst, impose penalties such as fines or sales blocks.
5.4.5 Causes o f failure modes
The determination of the cause(s) of failure modes involved brainstorming the 
factors (e.g. processes or relationships) that could create failure modes. Most of the 
causes of failure modes were attributed to internal processes, but not all. For 
example, the cause of the failure mode of confusion over the extent to which 
compliance with legislation must be assured was attributed to ‘lack of consensus 
among European enforcement bodies over what level of assurance has to be 
demonstrated by producers to show compliance with legal requirements’.
Causes were categorised using a typology to aid risk analysis and evaluation. The 
typology was the EMS requirements of the international environmental management 
standard ISO 14001:2004, which are listed in Box 5.3. Causes were categorised 
under one or more ISO 14001:2004 requirements to link the FMEA with the 
operation of SCEE’s EMS, which is certified to ISO 14001:2004.
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Box 5.3: The EMS requirements of ISO 14001:2004
General requirements (Sub-clause 4.1 of ISO 14001:2004)
• The organisation shall establish, document, implement, maintain and continually improve 
an EMS.
Environmental policy (Sub-clause 4.2)
• Top management shall define the organisation’s environmental policy.
Environmental aspects (Sub-clause 4.3.1)
• The organisation shall establish, implement and maintain a procedure to (a) identify the 
environmental aspects^ ® of its activities, products and services, and (b) determine those 
aspects that have or can have significant environmental impact(s).^^
Legal and other requirements (Sub-clause 4.3.2)
• The organisation shall establish, implement and maintain a procedure to (a) identify and 
have access to the legal/other requirements related to its environmental aspects, and (b) 
determine how these requirements apply to its environmental aspects.
Objectives, targets and programmes (Sub-clause 4.3.3)
• The organisation shall establish, implement and maintain documented environmental 
objectives and targets, which shall be measurable where practicable.
• The organisation shall establish, implement and maintain a programme(s) for achieving its 
objectives and targets.
Resources, roles, responsibility and authority (Sub-clause 4.4.1)
• Management shall ensure the availability of resources essential to establish, implement, 
maintain and improve the EMS.
• Roles, responsibilities and authorities shall be defined, documented and communicated to 
facilitate effective environmental management.
Competence, training and awareness (Sub-clause 4.4.2)
• The organisation shall ensure that any person(s) performing tasks for it or on its behalf that 
have the potential to cause a significant environmental impact(s) identified by the 
organisation is (are) competent on the basis of appropriate education, training or experience, 
and shall retain associated records.
Communication (Sub-clause 4.4.3)
• The organisation shall establish, implement and maintain a procedure(s) for (a) internal 
communication among the various levels and functions of the organisation, and (b) receiving, 
documenting and responding to relevant communication from external interested parties.
Documentation (Sub-clause 4.4.4)
• EMS documentation shall include: (a) the environmental policy, objectives and targets; (b) 
description of the scope of the system; (c) description of the main elements of the system;
(d) documents required by ISO 14001:2004; and (e) documents determined by the 
organisation to be necessary to ensure the effective planning, operation and control of 
processes that relate to its significant environmental aspects.
ISO 14001:2004 defines an environmental aspect as an ‘element o f an organisation’s activities or 
products or services that can interact with the environment’ (see BSI, 2004, p. 2).
’ ISO 14001:2004 defines an environmental impact as ‘any change to the environment, whether 
adverse or beneficial, wholly or partially resulting from an organisation’s environmental aspects’ (see 
BSI, 2004, p. 2).
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Control of documents (Sub-clause 4.4.5)
• The organisation shall establish, implement and maintain a procedure(s) to: (a) approve 
documents for adequacy prior to issue; (b) review and update as necessary and re-approve 
documents; (c) ensure that changes and the current revision status of documents are 
identified; (d) ensure that relevant versions of applicable documents are available at points of 
use; (e) ensure that documents remain legible and readily identifiable; (f) ensure that 
documents of external origin determined by the organisation for the planning and operation 
of the EMS are identified and their distribution controlled; and (g) prevent the unintended use 
of obsolete documents.
Operational control (Sub-clause 4.4.6)
• The organisation shall identify and plan those operations that are associated with the 
identified significant environmental aspects consistent with its environmental policy, 
objectives and targets to ensure that they are carried out under specified conditions.
Emergency preparedness and response (Sub-clause 4.4.7)
• The organisation shall establish, implement and maintain a procedure(s) to identify 
potential emergency situations and potential accidents that can have an impact(s) on the 
environment and how it will respond to them.
Monitoring and measurement (Sub-clause 4.5.1)
• The organisation shall establish, implement and maintain a procedure(s) to monitor and 
measure, on a regular basis, the key characteristics of its operations that can have a 
significant environmental impact.
Evaluation of compliance (Sub-clause 4.5.2)
• The organisation shall establish, implement and maintain a procedure(s) for periodically 
evaluating compliance with applicable legal/other requirements. The organisation shall also 
keep results of these evaluations.
Nonconformity, corrective action and preventive action (Sub-clause 4.5.3)
• The organisation shall establish, implement and maintain a procedure(s) for dealing with 
actual and potential nonconformity(ies) and for taking corrective action and preventive 
action.
Control of records (Sub-clause 4.5.4)
• The organisation shall establish and maintain records as necessary to demonstrate 
conformity to the requirements of its EMS.
Internal audit (Sub-clause 4.5.5)
• The organisation shall ensure that internal audits of the EMS are conducted at planned 
intervals to (a) determine that the system conforms to planned arrangements, and (b) has 
been properly implemented and is maintained.
Management review (Sub-clause 4.6)
• Top management shall review the organisation's EMS, at planned intervals, to ensure its 
continuing suitability, adequacy and effectiveness.
Source: BSI (2004)
5.4.6 Current controls
SCEE’s Environment Team makes use of numerous controls^^ to ensure the 
implementation and effectiveness of the 16 requirements for managing the use of
Controls are measures taken to ensure management requirements are met and help ensure 
compliance with legislation and address stakeholder expectations towards the management o f  
environmentally hazardous substances in products (as defined in Section 4.10.1 o f  Chapter 4).
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environmentally hazardous substances in SCEE products. Some of the most 
frequently used controls include:
• Seeking confirmation from enforcement officials when legal requirements are 
not clear;
• Internal EMS auditing;
• Auditing the environmental and quality management of suppliers;
• Reviewing data obtained on the use of environmentally hazardous substances 
in product parts and materials from testing performed by suppliers (e.g. to 
check the suitability of the methods used in the testing as well as the range of 
substances tested for); and
• Seeking confirmation on the completion of any instructions that may have 
been issued to suppliers or return of information that may have been 
requested from colleagues in SCEE.
Not all of the controls in use were documented in the procedures that support the 
operation of SCEE’s EMS.^  ^ Determination of current controls for the FMEA 
therefore involved both review of the controls documented in procedures and 
reflection on measures taken in the past (undocumented until the description of them 
in the FMEA worksheet) to ensure the implementation and effectiveness of 
management requirements.
For example, SCEE’s Environment Team uses controls to ensure the implementation 
and effectiveness of the management requirement to coordinate testing. These 
controls include a process for confirming if a product would not comply with 
legislation or the requirements of Sony Technical Standard SS-00259 (that specifies 
restrictions on the use of environmentally hazardous substances in all Sony-branded 
electronic products). The controls also include the measures that should be taken 
should a sample of a product be verified non-compliant with legislation in testing for 
the presence of environmentally hazardous substances; such measures are highly 
case-specific.
This is because procedures document the controls applicable to routine or commonplace activities, 
not exceptional cases (‘incidents’).
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Laboratory analyst(s) could find that environmentally hazardous substances are 
present in product parts or materials above legal limits. SCEE’s Environment Team 
requires that any such finding be explained by the analyst(s). SCEE’s Environment 
Team would need to know that the sample of the product part or material was 
sufficient to allow for a representative test, and that it was not contaminated with 
other materials in which the use of an environmentally hazardous substance may be 
permitted in law up to a higher concentration value (which is the case with the use of 
lead in solder under the RoHS Directive for instance). The explanation required is 
written-in to the laboratory test standards used.
It could be that an environmentally hazardous substance is confirmed to be present in 
a product part or material above a legal limit. SCEE’s Environment Team then 
implement controls to halt the production and distribution of products and manage 
the change of the product part or material affected. For example, on one occasion a 
laboratory analyst confirmed that cadmium was present in a coloured plastic part of a 
rucksack that was intended for sale to promote the launch of a new peripheral. Upon 
receiving this news, SCEE’s Environment Team liaised with SCEE’s Purchasing 
Manager and informed the supplier that was producing the rucksack to halt 
production and distribution and change the coloured plastic part. The supplier did so 
by removing the plastic part as a feature of the rucksack and replacing it with 
material that had already been tested and confirmed compliant with legislation.
5.5 Risk estimation
The estimation of risk in FMEA involves the multiplication of three numbers, the 
first of which is taken from the severity rating scale, the second of which is taken 
fi-om the occurrence rating scale, and the third of which is taken from the control 
rating scale (see Section 4.10 of Chapter 4). The multiplication of these three 
numbers calculates the risk priority number -  the numerical risk-rating of every 
failure mode.
In applying FMEA at SCEE, risk estimation involved iteration in much the same way 
as iteration was involved in risk identification and description (described above). An 
example illustrates this: upon bringing the determination and risk-rating of failure
1 1 0
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modes to an initial completion, SCEE’s Environmental Programmes Manager was 
invited to review the range of failure modes determined and the suitability of their 
risk-ratings. The Environmental Programmes Manager considered the risks 
estimated for some of the failure modes relating to product testing to be too high. 
The Environmental Programmes Manager suggested that some of the occurrence 
scores should be lowered as the laboratories used by SCEE are in the business of 
performing exacting tests within highly-controlled environments; they also follow 
procedures to ensure certification to ISO 17025:2005 (‘General requirements for the 
competence and testing of calibration laboratories’). Risk-ratings for these failure 
modes were adjusted to reflect revised occurrence scores (scores fell fi*om 3 or 4 to 
1). However, these were the only risk estimates that the Environmental Programmes 
Manager wished to see changed; all other estimates were considered suitable.
5.6 Bringing the determination of failure modes, effects, causes and risk- 
ratings to a close
Because FMEA involves assessing potential problems in addition to those 
experienced in the past, the identification, description and estimation of risk in 
FMEA could continue without end. Literature on the use of FMEA (e.g. Stamatis, 
1994; McDermott et ah, 1996; BSI, 1999) does not appear to offer any guidance on 
what should inform the decision over when to bring the determination and risk-rating 
of failure modes to a close. In the absence of documented guidance, the decision 
made at SCEE was informed by:
• Examining past incidents at SCEE to see if they could happen again. This 
included considering the causes and potential recurrence of the incident in 
which peripheral cables for use with PS one systems were found not to 
comply with Dutch law (see Section 1.9 of Chapter 1) as well as making use 
of all relevant entries in the SCEE environmental incidents report to 
determine and risk-rate failure modes experienced in the past (as discussed 
above).
• Reviewing literature on producers’ experience and management of risks of 
non-compliance with legislation that restricts the use of environmentally 
hazardous substances in products. This was not limited to reviewing the
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practices followed by producers of electrical and electronic equipment 
(discussed in Section 4.3 of Chapter 4), but those producers in other 
industries that distribute and sell products subject to legislation restricting 
environmentally hazardous substances from use, namely producers in the 
automotive, cosmetics, furniture, textiles/apparel and toy industries.
• Investigating the expectations of stakeholders in SCEE’s business through 
literature review, participating in team and departmental meetings at SCEE as 
well as departmental and company conferences, attending government and 
industry fora (e.g. meetings of the Confederation of British Industry’s 
Chemicals Working Group and the UK Government’s Chemicals Stakeholder 
Forum, and policy briefings of the British Retail Consortium) and personal 
communications (e.g. interviews with RoHS enforcement officials, which 
were described in Chapter 3 and the transcripts for which are documented in 
Appendix 3). Understanding the expectations of stakeholders in SCEE’s 
business was used to determine failure mode risk-ratings, particularly in 
rating failure modes for the severity of their effects.
• Undertaking exhaustive brainstorming to determine the fullest possible range 
of failure modes for risk-rating.
• Making use of staff in SCEE’s Operations Department to both brainstorm 
ideas for failure modes, and risk-rate the ideas taken forward and documented 
as failure modes (this was an extension of the ‘norming’ process described in 
Section 4.11 of Chapter 4).
The documentation of the above criteria, which could be used as generic guidance 
for when to bring the determination and risk-rating of failure modes to a close in 
FMEA, goes some way to address the current absence of documented guidance 
(mentioned above).
5.7 Profiling of risks
AIRMIC et al (2002) suggest that once risks have been identified, described and 
estimated they can be profiled, which provides a way of prioritising risks, most 
commonly through a rank-order.
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In FMEA, risks are profiled through ranking failure modes in descending order of the 
value of their risk priority numbers. This provides a robust basis for prioritising 
risks: the calculation of risk priority numbers is the culmination of a detailed 
analytical process in which the rating scales, identification and description of failure 
modes, and assignment of scores that make up risk priority numbers, are developed 
and refined through comparison, consultation and review.
One hundred and one failure modes were identified, described and estimated for risk 
in applying FMEA at SCEE. The 101 failure modes are documented in the FMEA 
worksheet in Appendix 4. The risk priority numbers calculated for the 101 failure 
modes identified ranged firom a high of 1,000 to a low of 18. A risk profile was 
created by sequencing the failure modes in the FMEA worksheet into a descending 
rank-order based on the value of their risk priority numbers.
5.7.1 Ranking results
There were similarities in the failure modes at the top and bottom of the rank-order.
Three failure modes were calculated to have risk priority numbers of 1,000 (the 
maximum possible value) and were positioned at the top of the rank-order. The three 
failure modes were:
• ‘Old stocks of non-compliant products returned to warehouse firom retailers 
or customers believed suitable for resale and mixed with new stocks of 
compliant products’;
• ‘Stocks of non-compliant products and/or packaging collected for waste 
disposal by contractors who lack the documentation required in law for waste 
collection and/or disposal’; and
• ‘Stocks of non-compliant products and/or packaging collected as waste 
illegally disposed of by first or second party contractors’.
These three failure modes are similar: each concerns the management of stocks of 
non-compliant products, and two of the three specifically concern the arrangements 
for disposing of stocks of non-compliant products as waste. With risk priority 
numbers of 1,000, the three failure modes were clear priorities for risk reduction.
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SCEE’s Environment Team took actions to reduce the risks posed by the three failure 
modes, which encompassed inspecting warehouses and following different methods 
-  detailed in Figure 5.1 -  to manage the clearance of stocks of non-compliant 
products. SCEE’s Environment Team did not only act to reduce the risks posed by 
these failure modes though: the section on risk treatment (Section 5.15) details the 
failure modes that risk control/mitigation was applied to.
Positioned at the bottom of the rank-order were eight failure modes with risk priority 
numbers of 30 or less. The eight failure modes included: four failure modes with 
risk priority numbers of 30, two failure modes with risk priority numbers of 24, a 
failure mode with a risk priority number of 20, and a failure mode with a risk priority 
number of 18. All of these failure modes were determined under the same 
management requirement, which was the coordination of testing (the sixth 
management requirement in Box 5.1 above). Likewise, all of these failure modes 
were attributed to the same cause type: failing in operational control (the eleventh 
EMS requirement in Box 5.3). So the failure modes at the bottom of the rank-order 
also showed similarities.
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The ranking of failure modes did not produce any other noticeable groupings, except 
that the failure modes towards the bottom of the rank-order tended to have been 
determined under the management requirements to coordinate testing and undertake 
audits (the sixth and seventh requirements in Box 5.1).
In terms of the values of the risk priority numbers calculated, the ranking showed 
that two-thirds of the failure modes identified and estimated for risk (67%) had risk 
priority numbers of less than 200. Risk priority numbers of less than 200 are 
indicative of moderate-to-low risks on the basis of the full range of risk priority 
numbers that could be calculated in FMEA (see McDermott et a l, 1996). This 
finding influenced the choice of value for the threshold risk priority number used in 
risk evaluation, which is discussed further below (in Section 5.9).
The risks identified in the FMEA were also profiled through the construction of 
various charts, which are described in the next section.
5.7.2 Charts showing SCEE’s exposure to risks
SCEE’s exposure to the risks assessed in the FMEA is shown in Figure 5.2.
Figure 5.2 plots each of the failure modes identified in the FMEA as bars, which are 
displayed in descending rank-order of the value of their risk priority numbers. Past 
applications of FMEA (e.g. Hatty and Owens, 1995; Teng et a l, 2006) are not 
known to have profiled risks graphically, so the construction of Figure 5.2 was 
unique to the application of FMEA at SCEE. The value of doing this was that it 
presented the descending rank-order as a shape, which helped to discern patterns 
within the profile including which failure modes stood out in particular.
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The bars shown in Figure 5.2 descend sharply between the failure modes ranked 1-12 
(failure modes calculated to have risk priority numbers between 1,000 and 350) and 
then more gradually between failure modes ranked 13-101 (failure modes calculated 
to have risk priority numbers between <350 and 18). On this basis it is possible to 
make a distinction between a minority of failure modes with the highest risk-ratings 
and the remaining majority (the consequences of doing this are discussed in later 
sections of this chapter). Of the minority, three failure modes had the highest risk 
priority numbers of 1,000, one failure mode had a risk priority number of 800, and 
eight failure modes had risk priority numbers that varied in value between 600 and 
350.
One drawback to Figure 5.2 is that it does not give any indication as to the 
management requirements under which failure modes were determined or the cause 
types to which failure modes were attributed. Presenting such information could 
develop the risk profile and better inform SCEE of its main areas of risk exposure.
Figures 5.3 and 5.4 were constructed to develop Figure 5.2. Figures 5.3 and 5.4 add 
information to Figure 5.2 by dividing the ranked failure modes into four (divisions 
were for failure modes ranked 1-25,26-50, 51-75 and 76-101) and annotating each of 
the four divisions on the management requirements under which failure modes were 
determined (in Figure 5.3) and the cause types to which failure modes were 
attributed (in Figure 5.4).
The annotation included on Figure 5.3 reflects the finding that failure modes were 
determined under various management requirements within each of the four 
divisions of the ranked failure modes. The annotation also identifies that most 
failure modes were determined under the management requirement to coordinate 
testing in the range of 76-101. A further point of interest is that the majority of 
failure modes were determined under three management requirements: sell-through 
non-compliant stock, monitor and evaluate requirements, and dispose of non- 
compliant stock.
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The annotation included on Figure 5.4 reveals that a majority of failure modes was 
attributed to just one cause type (operational control) for the range of failure modes 
calculated to have the lowest risk priority numbers (i.e. the failure modes ranked 76- 
101 in the chart). This is of interest because it indicates as to where improved 
controls are needed and corresponds to the determination of the majority of the 
failure modes ranked 76-101 under one management requirement -  coordinate 
testing -  in Figure 5.3.
5.7.3 Analysis o f the risk profile
Profiling the risks assessed in the FMEA applied at SCEE revealed:
• A clear grouping of 12 failure modes that were calculated to have the highest 
risk priority numbers. Half of these failure modes were determined under the 
management requirement to sell-through non-compliant stock (the fourteenth 
management requirement identified in Box 5.1) while the remaining failure 
modes were determined under the management requirements of dispose of 
non-compliant stock, manage sales blocks/recalls, collect declarations, 
monitor and evaluate requirements, and staff to advise of new 
material/supplier use.
• Groupings of several failure modes with the same risk priority numbers. This 
is noticeable in Figure 5.2, particularly the ten failure modes that were 
calculated to have risk priority numbers of 200 but also the groups of five 
failure modes calculated to have risk priority numbers of 240, 100, 80 and 50, 
and groups of four failure modes calculated to have risk priority numbers of 
250,216 and 150. In Figure 5.2 this pattern is shown as a series of ridges that 
gradually descend (as if in downward steps) between the failure modes 
ranked 13-101.
• The majority of failure modes were determined under four management 
requirements: coordinate testing (under which 29 failure modes (28.7%) were 
determined); undertake audits (under which 13 failure modes (12.9%) were 
determined); monitor and evaluate requirements (under which ten failure 
modes (9.9%) were determined); and sell-through non-compliant stock (under 
which ten failure modes (9.9%) were determined).
1 2 2
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• Failure modes with the lowest of all calculated risk priority numbers were 
determined under the management requirements to coordinate testing and 
undertake audits. The eight failure modes with the very lowest risk priority 
numbers (of less than 30) were calculated under the management requirement 
of coordinate testing.
5.7.4 Value o f profiling risks
Risk profiling provided insights into SCEE’s exposure to risks. For example, 
analysis of the risk profile revealed similarities in the management requirements 
under which failure modes with both the highest and lowest risk-ratings were 
determined. In addition, the ranking of failure modes in the FMEA worksheet from 
the order in which they were determined to a descending order based on their risk 
priority numbers prioritised risks. However, such prioritisation does not provide 
guidance as to whether the risks posed failure modes actually require reduction. 
Profiling does not evaluate risks in this way, and yet this is necessary to bring an 
assessment of risks to completion.
5.8 Risk evaluation
Risk evaluation involves the development and use of criteria by practitioners to 
inform their decision-making over whether or not the risks they have analysed are in 
need of reduction (see Degraeve, 2004). In some cases the risks analysed may be 
tolerable because practitioners already implement effective controls over risks. The 
categorisation involved in risk evaluation may also provide practitioners with a 
further approach to viewing and reducing risk exposure (compared to the profiling of 
risks); in this way risk evaluation is an aid to risk communication.
In FMEA, risk evaluation is normally undertaken through using a threshold risk 
priority number and/or applying Pareto analysis. These methods were used in 
applying FMEA at SCEE, and while the use of a threshold risk priority number 
provided an instructive division, Pareto analysis was found to misrepresent the data. 
Two risk evaluation methods were developed to improve upon Pareto analysis: a 
revised Pareto analysis and the use of descriptions to classify levels of risk.
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Sections 5.9 to 5.12 below discuss the four methods used in FMEA risk evaluation at 
SCEE.
5.9 Threshold risk priority number
5.9.1 Definition
A threshold risk priority number is a value used by practitioners to divide risk-rated 
failure modes into two groups: failure modes that need to be acted upon to reduce an 
organisation’s exposure to risk, and failure modes that do not necessarily need to be 
acted upon because they are tolerable to an organisation under the current controls 
implemented by practitioners (see McDermott et a l, 1996). The value acts as a cut­
off; failure modes with risk priority numbers equal to and above this value require 
risk reduction.
5.9.2 Benefits o f use in risk reduction
The principal benefit of using a threshold risk priority number to evaluate risks is 
that this number draws its meaning from the range of risk priority numbers calculated 
in a FMEA. The choice of a threshold value is case-specific, but in each case the 
value will be one of the risk priority numbers that have been calculated and so reflect 
the rigorous analytical process involved in applying FMEA (e.g. the process requires 
practitioners to make various iterations to ensure both accuracy and comprehension 
in analysing risks).
A further benefit is that threshold values are applied in relation to rank-ordered 
failure modes. This makes the use of threshold values consistent with risk profiling 
and relatively easy to apply in practice. Threshold values are also uncomplicated 
since they do not require any additional analysis to be performed by practitioners.
5.9.3 Choice o f value
Little or no guidance exists within the FMEA literature on how practitioners should 
decide upon threshold values. What guidance there is (e.g. see Stamatis, 1994; 
McDermott et a l, 1996) advocates that practitioners base their decision-making on 
knowledge of the system under assessment and reflection on the range of failure 
modes identified and their corresponding risk priority numbers.
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In the case of SCEE, the value chosen to act as a threshold was 350. This value was 
chosen in light of the profiling of risks, which revealed that a group of 12 failure 
modes were clearly-distinguishable as posing the highest-rated risks. All of these 
failure modes had risk priority numbers of 350 and above. More specifically, 350 
acted as the cut-off value between the group of 12 and the remaining 89 failure 
modes in the data set, and it was for this reason that 350 was favoured as a threshold 
value. In addition, the controls in place over failure modes with risk priority 
numbers of less than 350 (e.g. planning a large volume of product testing in advance 
with one or more laboratories) were considered sufficient such that the risks they 
posed could be tolerated.
5.9.4 The 12 potential failure modes prioritisedfor risk reduction 
The 12 failure modes that were prioritised for risk reduction in risk profiling and 
through the use of a threshold risk priority number are listed in Table 5.1 below. 
None of the 12 failure modes had been experienced as ‘incidents’ in the past, and are 
therefore described as potential failure modes in Table 5.1. The effects of each 
potential failure mode are listed together with the risk priority numbers that were 
calculated. This serves to highlight what was meaningful about the risk priority 
numbers calculated: they reflect what were the potentially most problematic issues 
facing SCEE in its management of environmentally hazardous substances in 
products.
Further information on the 12 potential failure modes is detailed in the abridged 
FMEA worksheet in Appendix 5; this worksheet details the causes of the failure 
modes, current controls, and severity, occurrence and control ratings.
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Table 5.1: The 12 potential failure modes prioritised for risk reduction
Rank-
order
Potential faiiure mode Failure effects RPN
1 Old, non-compliant stock returned 
to warehouse from retailers or 
customers believed suitable for 
resale and mixed with compliant 
stocks.
Products and/or packaging put on 
the market by SCEE non-compliant 
with substance use restrictions.
1,000
2 Non-compliant product and/or 
packaging stocks collected for 
waste disposal by contractors who 
lack documentation for legal 
carriage and/or disposal of the 
stocks as waste.
SCEE party to the illegal transfer of 
waste.
1,000
3 Non-compliant product and/or 
packaging stocks collected as 
waste illegally disposed of by first 
or second party contractors.
SCEE party to the illegal disposal of 
waste.
1,000
4 Environment Team unable to 
distinguish between batches of 
non-compliant and compliant 
products.
Larger than necessary sales block or 
product recall has to be undertaken 
resulting in greater financial loss to 
SCEE.
800
5 The extent of existing product 
and/or packaging stocks that will be 
non-compliant in future is 
miscalculated.
Products and/or packaging put on 
the market by SCEE non-compliant 
with substance use restrictions.
560
6 sequencing for sell-through 
not able to clear all future non- 
compliant product and/or 
packaging stocks in time.
Products and/or packaging put on 
the market by SCEE non-compliant 
with substance use restrictions.
560
7 FIFO sequencing for sell-through 
not able to clear all future non- 
compliant product and/or 
packaging stocks in time.
Products and/or packaging put on 
the market by SCEE non-compliant 
with substance use restrictions.
560
8 Non-compliant products and/or 
packaging missed from stock 
clearance.
Products and/or packaging put on 
the market by SCEE non-compliant 
with substance use restrictions.
490
9 Suppliers sign the declaration(s) 
that apply but only intend to 
implement control measures for the 
substance use restrictions that will 
be tested for.
Products and/or packaging produced 
non-compliant with substance use 
restrictions set in legislation and/or 
SS-00259 that go untested by 
SCEE.
480
10 Non-compliant products and/or 
packaging not accounted for in 
list(s) prepared for stock 
management by SCEE Central and 
Territories.
Compliant and non-compliant 
product and/or packaging stocks 
cannot be distinguished from one 
another in SCEE warehouses. 
Potential for SCEE to put products 
and/or packaging on the market non- 
compliant with substance use 
restrictions.
420
11 Environment Team unaware of 
regulatory requirement that applies 
to SCEE products and packaging 
marketed in one or more sales 
territories.
SCEE products and packaging 
marketed non-compliant with 
legislation restricting hazardous 
substances from use.
350
12 Staff do not inform Environment New suppliers not informed of the 350
FIFO stands for first in, first out. For further information on FIFO see Sutherland and Canwell 
(2004).
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Rank-
order
Potential failure mode Failure effects RPN
Team (e.g. in the case of a new 
bundle that incorporates one or 
more ‘other branded’ peripherals).
substance control measures they 
must implement. Non-compliant 
parts and materials may go 
undetected. Environment Team 
unable to demonstrate this as due 
diligence in meeting regulatory 
requirements if questioned.
5.9.5 Limitations
The following limitations became evident from the use of a threshold risk priority 
number in risk evaluation at SCEE:
• The division of failure modes for the purposes of risk evaluation is somewhat 
subjective. The use of a threshold risk priority number to divide failure 
modes into two groups runs the risk of missing some of the subtleties that lie 
behind the calculation of risk priority numbers in FMEA. For example, use 
of a threshold risk priority number could lead practitioners to disregard taking 
actions to reduce the risks of failure modes that were estimated to be near­
certain of occurring in FMEA if, at the same time, they posed moderately 
severe effects and were managed using existing controls. And yet of all the 
risks analysed in FMEA, these are the ones that are most likely to occur and 
impact an organisation (given the near-certainty of occurrence).
• The choice of value of the threshold risk priority number is also somewhat 
subjective; it is additionally case-specific (as mentioned above) and cannot be 
assumed as the most suitable threshold risk priority number in repeat or 
different risk assessments because such assessments will vary in 
identification and risk-rating of failure modes.
• It is assumed that the threshold value should apply within the range of risk 
priority numbers calculated in the FMEA, but this does not hold if the range 
of risk priority numbers calculated is low-scoring such that all the risk-rated 
failure modes are tolerable (or high-scoring such that all the risk-rated failure 
modes are intolerable).
These weaknesses are not restricted to the FMEA applied at SCEE; they would apply 
to all applications of FMEA where practitioners use a threshold risk priority number
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to evaluate risks. While weaknesses exist, a threshold remains a simple and effective 
way of distinguishing between failure modes in need of reduction and those that are 
tolerable under existing controls (provided that the range of risk priority numbers 
calculated vary, and are neither entirely very low nor very high in value).
5.9.6 Use o f Pareto analysis as a complementary method o f risk evaluation 
Commentators on the application of FMEA (e.g. Juran, 1989; McDermott et a l, 
1996) often suggest practitioners apply Pareto analysis as a complementary method 
to the use of a threshold risk priority number in risk evaluation (Pareto analysis is 
defined in the next section). Commentators suggest that the categorisation involved 
in Pareto analysis is valuable as it allows practitioners to evaluate the risks to which 
their organisations are exposed from, say, failings in stages of manufacturing 
processes or management requirements going unfulfilled, which extends the 
evaluation from the specific details of individual failure modes to groupings of 
failure modes by the part/management requirement under which they were 
determined as well as their cause types (providing these can be generalised).
The application of Pareto analysis is considered next.
5.10 Pareto analysis
5.10.1 Definition and benefits o f use in risk evaluation
Pareto analysis is an analytical framework that categorises problems (or risks in 
FMEA) and then divides them to prioritise the main problems from other less 
significant problems (see Sutherland and Canwell, 2004). Pareto analysis represents 
an application of the Pareto principle or ‘80/20 rule’ that suggests 80% of problems 
or risks can be attributed to a top 20% of all known causes (or categories in which 
problems or risks were identified). The Pareto principle is named after the 19^  ^
Century Italian economist Vilfredo Pareto who found that, within the Italian 
economy, a large share of wealth (80%) was owned by a small percentage of the 
population (20%). In theory, the use of Pareto analysis allows practitioners to 
distinguish between a ‘significant few’ problems or risks in need of reduction and the 
‘trivial many’ (see TQMI, 2001).
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When used for risk evaluation in FMEA, Pareto analysis requires practitioners to 
categorise failure modes and aggregate their values. This is achieved through the 
completion of Pareto tables, which also provide the basis for the construction of 
Pareto charts. Pareto tables and charts show either the frequency of failure modes or 
the ‘impact’ of failure modes (shown by the sum value of the risk priority numbers 
calculated for failure modes) that were determined to fall within the categories used 
to structure risk evaluation. Such categories are normally the same categories that 
were used to structure the determination of failure modes. Data compiled in Pareto 
tables and charts is arranged in decreasing order of size to enable the identification 
and separation of the ‘significant few’ categories of failure modes from the 
remaining majority.
Pareto charts show either the firequency or ‘impact’ of failure modes grouped within 
categories as a series of bars. The bars descend in order of height firom left to right, 
with the leftmost bar representing the category in which the highest frequency or sum 
of risk priority numbers were recorded. A line of cumulative per cent is also plotted. 
This line joins a series of points that mark the accumulating percentage contribution 
the values recorded under each category makes to the total frequency or sum of risk 
priority numbers recorded for all failure modes identified. The line of cumulative 
per cent is sometimes used to distinguish between a ‘significant few’ and the 
remaining majority (or ‘trivial many’) when a break in its ascent is clearly visible 
such that the line becomes noticeably shallower (e.g. at 20%). The identification of 
such a breakpoint is subjective and does depend on the values of the data used to 
construct Pareto charts.
5.10.2 Use o f Pareto analysis at SCEE
Pareto analysis was used to evaluate risks by grouping failure modes to show their 
frequency and ‘impact’. This was done twice, first showing the frequency and 
‘impact’ of failure modes identified under each management requirement (as listed in 
Box 5.1), and second showing the frequency and ‘impact’ of failure modes when 
attributed to cause types (i.e. the EMS requirements of ISO 14001:2004, which were 
listed in Box 5.3). Four Pareto tables and charts were developed, which are now 
presented and described in turn.
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Table 5.2 lists the number of failure modes (frequency), per cent and cumulative per 
cent of the failure modes identified under each of the 16 management requirements.
Table 5.2: Pareto table showing the numbers of failure modes determined under each
management requirement
Management requirement (summarised 
versions of the requirements listed in Box 
5.1)
Number of
failure
modes
Per cent Cumulative 
per cent
Coordinate testing 29 28.9 28.9
Undertake audits 13 13 41.9
Monitor and evaluate requirements 10 9.9 51.8
Sell-through non-compliant stock 10 9.9 61.7
Collect declarations 6 5.9 67.6
Follow emergency procedure 6 5.9 73.5
Communicate requirements to suppliers 4 3.9 77.4
Dispose of non-compliant stock 4 3.9 81.3
Staff to communicate requirements 4 3.9 85.2
Staff to help resolve incidents 4 3.9 89.1
Assess suppliers for controls 2 2 91.1
Implement policies on time 2 2 93.1
Keep records 2 2 95.1
Manage sales blocks/recalls 2 2 97.1
Staff to advise of new material/supplier use 2 2 99.1
Maintain documents and standards 1 0.9 100
Figure 5.5 was constructed from Table 5.2 and shows the number of failure modes 
determined under each of the 16 management requirements.
Figure 5.5 shows that a high proportion (almost one-third) of all failure modes were 
determined under just one of the 16 management requirements, coordinate testing. 
This infers that, in order to maximise the effort it puts into risk reduction, SCEE 
should concentrate upon eliminating the causes of failure modes in its product 
testing. To do this, the SCEE Environment Team would need to work with the 
laboratory analysts who perform product testing as many of the failure modes 
identified related to sample preparation and the application of different test methods 
by these analysts. However, this inference contrasts with what was revealed in the 
analysis of the risk profile as well as from the use of the threshold risk priority 
number: these suggested that coordinate testing was not a risk reduction priority 
since failure modes determined under this management requirement were among the 
lowest-rated risks. Instead, the management of non-compliant stock was prioritised 
as the main issue in need of risk reduction.
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Table 5.3 lists the sum values of risk priority numbers, per cent and cumulative per 
cent of the failure modes identified under each of the 16 management requirements.
Table 5.3: Pareto table showing the sum values of risk priority numbers of failure 
modes determined under each management requirement
Management requirement (summarised 
versions of the requirements iisted in Box 
5.1)
Sum RPN 
value
Per cent Cumulative 
per cent
Sell-through non-compliant stock 4,482 21.6 21.6
Coordinate testing 2,641 12.7 34.3
Dispose of non-compliant stock 2,552 12.3 46.6
Monitor and evaluate requirements 2,242 10.8 57.4
Collect declarations 1,315 6.3 63.7
Undertake audits 1,286 6.2 69.9
Manage sales blocks/recalls 1,200 5.8 75.7
Follow emergency procedure 996 4.8 80.5
Communicate requirements to suppliers 788 3.8 84.3
Staff to help resolve incidents 710 3.4 87.7
Staff to advise of new material/supplier use 650 3.1 90.8
Staff to communicate requirements 620 3 93.8
Implement policies on time 400 2 95.8
Keep records 310 1.6 97.4
Assess suppliers for controls 280 1.3 98.7
Maintain documents and standards 280 1.3 100
Figure 5.6 was constructed from Table 5.3. Figure 5.6 shows that, of all the 16 
management requirements, the failure modes with greatest ‘impact’ were determined 
under the requirement to sell-through non-compliant stock. This category 
represented the top 21.6% of the values displayed in the figure (as recorded in the top 
row of Table 5.3), suggesting that failure modes determined under sell-through non- 
compliant stock were the ‘significant few’ of all the failure modes determined. The 
inference is that SCEE should prioritise reducing the risks posed by these failure 
modes over and above any other risks. Doing this would, however, result in three of 
the highest risk-rated individual failure modes -  each posing failure effects of such 
severity that they could potentially put SCEE out of business -  not being reduced, or 
only reduced once lower-rated risks had been reduced. These three failure modes are 
ranked 2-4 in Table 5.1 above; two of them were determined under the requirement 
to dispose of non-compliant stock and the third under manage sales blocks/recalls. 
Figure 5.6 indicates that failure modes determined under these requirements are less 
in need of risk reduction than those determined under coordinate testing, which is 
erroneous. This is because even though a large number of failure modes were 
determined under coordinate testing, none of these failure modes posed high risks.
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Reducing the risks posed by these failure modes could put SCEE at more risk by 
delaying actions to eliminate the causes of three of the highest risk-rated failure 
modes identified.
Table 5.4 lists the numbers of failure modes (frequency), per cent and cumulative per 
cent of the failure modes attributed to cause types. Table 5.5 also shows the 
attribution of failure modes to cause types, but in this case it lists the sum values of 
risk priority numbers rather than frequency.
Table 5.4: Pareto table showing the numbers of failure modes attributed to different
cause types
Cause type (ISO 14001:2004 EMS 
requirements)
Number of
failure
modes
Per cent Cumulative 
per cent
Operational control 47 43.5 43.5
Legal and other requirements 12 11.1 54.6
Communication 10 9.3 63.9
Internai audit 8 7.4 71.3
Competence, training and awareness 7 6.5 77.8
Monitoring and measurement 7 6.5 84.3
Evaluation of compliance 6 5.6 89.9
Documentation 4 3.7 93.6
Emergency preparedness and response 3 2.8 96.4
Nonconformity, corrective and preventive 
actions
3 2.8 99.2
Control of documents 1 0.9 100
Table 5.5: Pareto table showing the sum values of risk priority numbers of failure 
modes attributed to different cause types
Cause type (ISO 14001:2004 EMS 
requirements)
Sum RPN 
value
Per cent Cumulative 
per cent
Operational control 8,721 35 35
Legal and other requirements 4,338 17.4 52.4
Monitoring and measurement 3,938 15.8 68.2
Communication 2,782 11.2 79.4
Competence, training and awareness 1,544 6.2 85.6
Evaluation of compliance 1,100 4.4 90
Documentation 664 2.7 92.7
Internal audit 593 2.4 95.1
Nonconformity, corrective and preventive 
actions
512 2.1 97.2
Emergency preparedness and response 430 1.7 98.9
Control of documents 280 1.1 100
Figures 5.7 and 5.8 were constructed from Tables 5.4 and 5.5 respectively. Both of 
these figures indicate that operational control (as the tallest of all bars displayed in 
the figures) is the cause type that SCEE should prioritise in the reduction of risk.
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Operational control was defined in Box 5.3 above; in practice, it was taken to refer to 
the effective implementation of the measures, procedures and standards 
used/followed to manage the use of environmentally hazardous substances in 
products at SCEE. The inference is that SCEE should put maximum effort into 
improving such implementation, which might involve, for example, re-training staff 
and suppliers on the requirements they must fulfil under certain procedures.
Overall, there are limitations to Pareto analysis that could, at worse, misdirect 
practitioners into eliminating the causes of those failure modes that pose moderate- 
to-low risks over those that pose the highest risks (e.g. in SCEE’s case by reducing 
the risks associated with product testing when the really high risks are associated 
with stock management). These limitations are discussed in more general terms in 
the next section.
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5.10.3 Limitations o f Pareto analysis 
Two limitations were revealed:
• Identifying and classifying the most frequently occurring failure modes as 
priorities in need of risk reduction is erroneous because it disregards the 
estimation of risks, which is central to FMEA and risk assessment more 
generally. This was shown in the case of SCEE, where most failure modes 
were found to occur under the management requirement of coordinate testing, 
but none of these failure modes were estimated to pose particularly high risks.
• Classifying categories of failure modes calculated to have the largest sum 
values of risk priority numbers as priorities in need of risk reduction is also 
erroneous. This is because such values could be calculated from categories in 
which, say, just one or two failure modes were assigned or numerous failure 
modes were assigned. The numbers of failure modes assigned to categories is 
disregarded. This is a significant omission, particularly if the assignment of a 
large number of failure modes with moderate-to-low risk priority numbers 
into a category results in the calculation of one of the largest sum values of 
risk priority numbers. In this instance, an organisation’s existing controls are 
likely to be sufficient and each individual risk tolerable -  even though in sum 
they appear to put the organisation at great risk. This was illustrated in the 
case of SCEE, where the management requirement found to have the second 
highest total risk priority number was coordinate testing, but none of the 
failure modes identified under this management requirement were estimated 
to pose particularly high risks.
Just as the limitations revealed from the use of a threshold risk priority number to 
evaluate risks at SCEE were considered generally applicable to any FMEA risk 
evaluation, so too are the limitations revealed from the use of Pareto analysis. The 
two limitations to Pareto analysis have general applicability because they result from 
a fundamental flaw in Pareto analysis, which is that it calculates and focuses upon 
aggregate values at the expense of the individual failure modes with the highest risk- 
ratings within data sets. This flaw was demonstrated in the case of SCEE: the 
categories that appeared to contain the ‘significant few’ failure modes proved to be a
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misrepresentation of where the company was most exposed to risk. Taking actions 
to reduce the risks posed by these failure modes would have been mistaken.
The realisation that Pareto analysis was flawed as a method of evaluating risks in 
FMEA begs a question: why is it favoured as an evaluative method within the FMEA 
literature? One possible reason is that commentators who favour Pareto analysis in 
their writings base this upon experience in which Pareto analysis happened to 
evaluate risks in line with what was revealed in risk profiling and the use of a 
threshold risk priority number -  so data could be a factor. Moreover, it seems that 
commentators do not wish to explore limitations, particularly when Pareto analysis 
includes the construction of Pareto charts, which are heralded as aids to risk 
communication (especially among management whose support may be required for 
risk treatment). No commentator appears to have yet acknowledged that a change of 
data display -  from a ranking of individual failure modes by their risk priority 
numbers to the grouping of failure modes into categories for evaluation by aggregate 
values -  changes the meaning of data, and likewise the data that will be prioritised by 
introducing divisions (applying the 80/20 rule in the case of Pareto analysis).
5.10.4 Value
While the use of Pareto analysis to distinguish the most from least significant of risks 
is erroneous, the process of grouping failure modes into categories that is central to 
the application of Pareto analysis is of value. At SCEE, grouping failure modes 
provided a visual representation of the company’s exposure to risk and gave an 
insight into the distribution of failure modes under management requirements as well 
as in relation to cause types. This led to thought over ways in which the numbers of 
failure modes assigned to groups could be displayed together with the values of their 
risk priority numbers. Pareto analysis was revised to this end, which is the subject of 
the next section.
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5.11 Revised Pareto analysis
5.11.1 Revision process
The Pareto analysis was revised through the identification and separation of failure 
modes in need of risk reduction before Pareto charts were constructed (the 
convention is that Pareto charts are constructed first and then subject to the 80/20 
rule to identify and separate failure modes in need of risk reduction firom the 
remaining majority). This was achieved by dividing the ranked FMEA data set using 
quartiles and prioritising failure modes in the top 25% as those in need of risk 
reduction. Making such a division is a commonly-used data handling technique in 
descriptive statistics (see Rowntree, 1981; Wood, 2003); it was used in this instance 
to make a straightforward, if rather arbitrary, distinction between urgent (or priority) 
and non-urgent failure modes. So the FMEA data experienced fiirther classification, 
which served to further categorise failure modes when grouped by frequency under 
management requirements and cause types -  the data contained in Tables 5.2 and 5.4 
and presented in Figures 5.5 and 5.7 were thus refined.
The ranked FMEA data set was divided into four through the calculation of risk 
priority number quartiles. Quartiles are the three values that divide a sorted data set 
(in this case the ranked FMEA data set) as follows:^^
• First quartile = lower quartile = cuts-off lowest 25% of data = 25^  ^percentile;
• Second quartile = median = cuts data set in half = 50^  ^percentile; and
• Third quartile = upper quartile = cuts-off highest 25% of data or lowest 75% 
of data = 75^ percentile.
The values calculated for the first, second and third quartiles were 73.5, 160 and 240 
respectively. These values were then used to divide the ranked failure modes into 
four as follows:
• H^25^  ^percentile or up to the first quartile = the 23 failure modes with risk
priority numbers between 18 and 72 in value;
For further discussion on quartiles see Rowntree (1981) and Graham (1999).
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• percentile or up to the second quartile = the 24 failure modes with 
risk priority numbers between 75 and 150 in value;
• 51®^-75^ *’ percentile or up to the third quartile = the 26 failure modes with risk
priority numbers between 160 and 225 in value; and
• 76^ *^ -100* percentile or up to the maximum value = the 28 failure modes with 
risk priority numbers between 240 and 1,000 in value.
It is worth emphasising that the numbers of failure modes as well as the ranges of 
risk priority numbers assigned to each percentile range was derived from, and are 
specific to, the data obtained from the application of FMEA at SCEE. The values of 
the ranges of risk priority numbers are therefore biased towards lower numbers (note 
that two-thirds of failure modes were estimated to have risk priority numbers of less 
than 200).
Tables 5.6 and 5.7 show the numbers of failure modes identified under management 
requirements and cause types together with the numbers of failure modes within the 
percentile ranges (l®^ -25* percentile, 26*-50* percentile, 51®*-75* percentile, and 
76*-100* percentile).
Table 5.6: Revised Pareto table showing the numbers of failure modes determined
under management requirements
Number o1 failure modes
Management requirement 26‘"-50'" 51"-75'" 76'"-100‘" Total
(summarised versions of the 
requirements listed in Box 5.1)
percentile percentile percentile percentile
Coordinate testing 16 6 6 1 29
Undertake audits 5 6 1 1 13
Monitor and evaluate requirements 0 2 3 5 10
Sell-through non-compliant stock 0 0 3 7 10
Collect declarations 1 1 2 2 6
Follow emergency procedure 0 3 2 1 6
Communicate requirements to 
suppliers
0 1 2 1 4
Dispose of non-compliant stock 0 0 0 4 4
Staff to communicate requirements 0 3 0 1 4
Staff to help resolve incidents 0 1 3 0 4
Assess suppliers for controls 0 1 1 0 2
Implement policies on time 0 0 2 0 2
Keep records 1 0 0 1 2
Manage sales blocks/recalls 0 0 1 1 2
Staff to advise of new 
material/supplier use
0 0 0 2 2
Maintain documents and standards 0 0 0 1 1
Total 23 24 26 28 101
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Table 5.7: Revised Pareto table showing the numbers of failure modes attributed to
different cause types
Number o1 failure modes
Cause type (ISO 14001:2004 26‘"-50"’ 51"-75‘" 76"'-100" Total
EMS requirement) percentile percentile percentile percentile
Operational control 17 10 10 6 43
Legal and other requirements 0 1 5 6 12
Communication 0 2 5 1
Internal audit 3 5 0 0
Competence, training and 
awareness
1 1 1 4 7
Monitoring and measurement 0 0 1 6 7
Evaluation of compliance 0 2 2 2 6
Documentation 2 0 0 2 4
Emergency preparedness and 
response
0 2 1 0 3
Nonconformity, corrective and 
preventive actions
0 1 1 0 2
Control of documents 0 0 0 1 1
Total 23 24 26 28 101
SCEE’s exposure to risk was represented in a different way to what was revealed 
through conventional Pareto analysis (see Section 5.10 above): the priority category 
among management requirements was no longer coordinate testing but sell-through 
non-compliant stock and monitor and evaluate requirements, and the priority 
category among cause types was no longer just operational control but operational 
control, legal and other requirements, and monitoring and measurement.
Revised Pareto charts were constructed from Tables 5.6 and 5.7 and are shown in 
Figures 5.9 and 5.10. Figures 5.9 and 5.10 present the same data that is represented 
in the Pareto charts of Figures 5.7 and 5.8, it is just that each bar is now divided into 
four. Figures 5.9 and 5.10 do not include lines of cumulative per cent as the Pareto 
principle (80/20 rule) is not used to evaluate risks in these charts; instead, an 
emphasis is placed upon failure modes determined to fall in the top 25% for risk- 
ratings as the priorities in need of reduction over and above the remaining majority 
of failure modes.
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Figure 5.9 shows that priority failure modes fell under 13 of the 16 management 
requirements -  a widespread dispersion of the highest-rated risks. However, the 
dispersion is uneven: the largest numbers of priority failure modes (16 out of 28) fall 
under three of the 13 management requirements. The three management 
requirements in question are sell-through non-compliant stock, monitor and evaluate 
requirements, and dispose of non-compliant stock; these three management 
requirements can be singled out as the requirements under which SCEE was exposed 
to its greatest risks of non-compliance with legislation and/or not addressing 
stakeholder expectations. This is consistent with what was revealed in analysis of 
the risk profile (see Section 5.7 above) as well as the discussion on Pareto analysis 
(in Section 5.10) that noted the failure modes with the highest of all risk-ratings were 
determined under these requirements.
Figure 5.9 is of direct comparison to Figure 5.7 (the two figures present the same 
data, although it is displayed differently). In Figure 5.7, the bar representing the 
management requirement to coordinate testing stands out as it is the requirement 
under which the largest number of failure modes was determined. Pareto analysis 
dictates that this is the requirement that poses the most significance and risk. Figure 
5.9 contrasts to Figure 5.7: the significance attached to coordinate testing is far less 
and is in fact superseded by the significance attached to the management 
requirements to sell-through non-compliant stock, monitor and evaluate 
requirements, and dispose of non-compliant stock. The inference is that SCEE 
should prioritise the failure modes determined under these requirements for risk 
reduction as opposed to those determined under coordinate testing. This is an 
improved prioritisation because, in reality, product testing did not pose especially 
high risks to SCEE and taking actions to reduce risk in this area would not have 
resulted in a significant overall reduction in the company’s risk exposure (whereas 
improving stock management would).
Figure 5.10 shows that priority failure modes were attributed to eight out of the 11 
cause types, although the dispersion of numbers of failure modes were again uneven: 
18 out of the 28 priority failure modes were attributed to three of the eight cause 
types (i.e. operational control, legal and other requirements, and monitoring and 
measurement). The picture presented in Figure 5.10 contrasts to that presented in
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Figure 5.8 because it shows operational control to be on a par with two other cause 
types (legal and other requirements, monitoring and measurement) in terms of its 
significance as a cause of SCEE’s exposure to non-compliance risks. In this regard, 
SCEE is directed to scrutinise and improve upon how it identifies and manages 
compliance with legislation and undertakes monitoring and measurement (e.g. in 
terms of stock counts, inventory management and numbers of suppliers used) as 
much as how it implements procedures and controls (as ‘operational control’). The 
picture is therefore more detailed; several causes shape SCEE’s risk exposure to a 
large extent.
5.11.2 Limitations o f the revised Pareto analysis
Limitations became apparent when the revised Pareto analysis was used at SCEE. 
The limitations are:
• The identification and separation of the top 25% of risk-rated failure modes 
as priorities in need of risk reduction is arbitrary. Included in the top 25% 
may be more or less failure modes than an organisation needs to act upon to 
reduce its exposure to intolerable risks. More failure modes were included in 
the top 25% than SCEE necessarily needed to act upon: included in the top 
25% were the 12 potential failure modes that were identified and separated as 
priorities from the use of a threshold risk priority number, but with 16 
additional failure modes beside. The identification of these 16 failure modes 
as priorities was questioned and, on reflection, they were not considered to 
pose intolerable risks to SCEE because of the controls already implemented 
to manage the risks that they posed. While a larger than necessary number of 
failure modes were identified and separated as priorities for risk reduction in 
the case of SCEE, it could be that a smaller than necessary number is 
identified and separated in other cases (e.g. where a larger proportion of 
failure modes with very high risk-ratings are determined). As a result, 
organisations could still be exposed to intolerable risks after risk assessment.
• Risk priority numbers may become less meaningful to practitioners. 
Practitioners could lose sight of the order in which failure modes would have 
been prioritised for action through the calculation of risk priority numbers. 
This is because of a change in data display -  from ranking to grouping.
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• The implicit assumption that the top 25% of failure modes will always be the 
priorities in need of risk reduction is at fault. This assumption does not hold 
if an organisation’s existing controls are sufficient to manage the risks posed 
by all risk-rated failure modes: the top 25% of failure modes may then be 
tolerable to an organisation and not constitute priorities for risk reduction.
These limitations, like the limitations described under the sections on the use of a 
threshold risk priority number and Pareto analysis, were revealed from the use of the 
revised Pareto analysis at SCEE but are generally applicable to risk evaluation in 
FMEA.
The use of both Pareto analysis and the revised Pareto analysis to evaluate risks in 
FMEA were similarly limited: each method involved making an arbitrary division 
between priority failure modes in need of risk reduction and non-urgent failure 
modes that are tolerable to an organisation under its current controls. Arbitrary 
divisions lack qualification — the decision-making is subjective and largely reliant 
upon the intuition of practitioners. Guidance can be developed to inform such 
decision-making (like the guidance developed from the use of FMEA at SCEE to 
decide on when to bring the analysis of risks to a close), but guidance cannot ensure 
reasoned risk evaluations are undertaken. This led onto the development of a further 
method and this is the subject of the next section.
5.12 Descriptions of risk
5.12.1 Needfor a further method o f risk evaluation
A further method was developed in an attempt to eliminate the use of arbitrary 
divisions in deciding between priority failure modes in need of risk reduction and 
tolerable failure modes that do not necessarily require risk reduction because the 
current controls implemented are effective. At the same time, the grouping of failure 
modes was to be retained, and the significance of the individual risk-ratings of failure 
modes made visible within the groupings. Developing such a method would 
compensate for the limitations revealed from the use of Pareto analysis.
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The method developed involved assigning descriptions to the risks posed by failure 
modes. The choice of descriptions (three were used) was informed by a literature 
search and their assignment to failure modes was made on the basis of criteria 
developed from the scales (discussed in Section 4.10 of Chapter 4) that were used to 
risk-rate failure modes.
The assignment of descriptions to risks for the purposes of evaluation in risk 
assessment is not uncommon (see, for example, RSA, 2004). A way to develop the 
main strength of the revised Pareto analysis then presented itself: assign descriptions 
to risks, and base this assignment on the criteria that informed the calculation of risk 
priority numbers as this provides the qualification necessary for making justified 
divisions. The process applied is discussed next.
5.12.2 Process
The first step taken in developing a method based around the assignment of risk 
descriptions was to think-through how many divisions would be desirable and on 
what basis these divisions should be made. After all, the number of divisions 
required would determine the number of descriptions that would be needed for use. 
The initial thinking was to make one division that would only require two definitions 
to be determined. Such thinking was informed by the use of the earlier methods, 
which in each case worked to divide failure modes in two (i.e. between failure modes 
with risk priority numbers above and below the threshold value of 350, and between 
either 20% and 80% of risk-rated failure modes or 25% and 75% of risk-rated failure 
modes). However, there is a drawback to making one division only: it devalues the 
idea (from MacGill and Siu, 2004; also see Adams, 1995) that risks develop and 
exist in continuum, and can increase and decrease in significance in the continuum 
(so a risk that might not be in need of reduction now could be in future).
Additional divisions can be made to overcome this drawback, but a question arises 
over how many this should be. The number needs to be small or else the evaluation 
becomes unduly complicated and descriptions of risk begin to lose their meaning. 
The risk assessment literature was searched for guidance, and making two divisions 
was shown to be the most popular and justified alternative to a single division (see, 
for example, Vose, 2000; Marx and Slonim, 2003). The justification for two
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divisions is that it introduces a further cut without detracting from the importance of 
dividing data in such a way that one group of risks are clear priorities for reduction. 
This justification informed the decision to divide the FMEA data twice; the literature 
search also revealed three descriptions that had been used to classify risks after two 
divisions had been made in previous studies -  ‘intolerable’, ‘intermediate’ and ‘low 
level’ (see RSA, 2004). These descriptions were adopted for use as they suggest a 
gradation in risk and articulate differences in the urgency with which practitioners 
need to act to treat risks.
Criteria were developed to make two divisions and classify the resulting groups of 
failure modes as intolerable, intermediate or low level risks to SCEE. Thought was 
given to the basis upon which criteria should be developed. Two bases were 
considered:
• Using two risk priority numbers to act as upper and lower threshold values. 
These numbers would be chosen from all the risk priority numbers that could 
be calculated in FMEA (a non-linear range between 1 and 1,000 that reflect 
all possible multiplications of the three scores that make up risk priority 
numbers).
• Using two sets of scores determined from the severity, occurrence and control 
ratings assigned to failure modes, which again would act as upper and lower 
thresholds (although a combination of values would apply).
The second basis was preferred because it draws directly upon the definitions and 
descriptions of the rating scales used to assign scores to failure modes for severity, 
occurrence, and control (in this sense it deconstructs risk priority numbers to qualify 
meaning). Overall, it is a qualified, systematic and -  above all -  repeatable 
approach.
The two sets of scores used to divide risk-rated failure modes into the three 
categories of intolerable, intermediate and low level are outlined in Box 5.4 below. 
Both sets of scores follow a sequence whereby the scores assigned to failure modes 
for the severity of their potential effects filter the inclusion or exclusion of failure 
modes to categories. An emphasis was placed upon severity as it reflects the impact
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risks could have if they were realised; this was justified on the grounds that risk 
assessments are undertaken to avoid the occurrence of impacts, particularly the 
major-to-critical impacts to which an organisation could be exposed.
Box 5.4: Criteria used to divide and ciassify failure modes as intolerable, intermediate
or low level risks
Intolerable risks
Intolerable risks were posed by failure modes with severity scores of:
• >8 (‘extreme’ or ‘critical’ effects);
• Unless their occurrence scores were <5 (‘unlikely’ or ‘most unlikely’); or
• Occurrence scores were k5 (‘possible’, ‘likely’ or ‘certain’) and control scores were <7 
(‘moderate’, ‘reliable’ or ‘foolproof).
The severity scores chosen (important as these scores filter the choice of failure modes) 
reflected the worst impacts possible, such as non-compliance with legislation and irreparably 
damaged relations with stakeholders, particularly business customers and consumers.
Failure modes classified to pose intolerable risks were deemed to require SCEE’s 
Environment Team to take immediate actions. The sequence in which action would need to 
be taken was determined from ranking the failure modes by their risk priority numbers.
Intermediate risks
Intermediate risks were posed by failure modes with severity scores of:
• >5 (‘moderate’ or ‘major’ effects);
• Unless the occurrence scores were <5 (‘unlikely’ or ‘most unlikely’); or
• Occurrence scores were ^5 (‘possible’, ‘likely’ or ‘certain’) and control scores were <7 
(‘moderate’, ‘reliable’ or ‘foolproof).
In this instance, the severity scores chosen reflected the potential for moderate-to-bad 
impacts, such as delays in product production or distribution, or causing annoyance to 
stakeholders.
Failure modes classified to pose intermediate risks were deemed to require SCEE’s 
Environment Team to take actions to reduce risks, but only after any failure modes classified 
to pose intolerable risks had been acted upon and their risks reduced. And again the 
sequence in which action would need to be taken was informed by ranking failure modes by 
their risk priority numbers.
Low level risks
Quite simply, low level risks were posed by failure modes not classified to pose either 
intolerable or intermediate risks. The risks posed by these failure modes are not urgent and 
do not necessarily require reduction. However, if actions are to be taken the failure modes 
with the highest risk priority numbers should be attended to first (so the ranking of failure 
modes by their risk priority numbers is again required).
5.12.3 Results
The 101 failure modes were divided and classified: 91 failure modes were described 
as low level risks, nine failure modes were described as intolerable risks, and one 
failure mode was described as an intermediate risk. Ten failure modes were 
therefore in need of risk reduction; the remaining 91 failure modes did not
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necessarily need risk reduction because they posed tolerable risks under the current 
controls implemented at SCEE.
The division and classification of failure modes by the management requirements 
under which they were determined and cause types to which they were attributed is 
shown in Tables 5.8 and 5.9 and the histograms that correspond with these tables 
(Figures 5.11 and 5.12 respectively).
Table 5.8: Numbers of failure modes described as intolerable, intermediate and low 
level risks determined under each management requirement
Number of ailure modes
Management requirement (summarised 
versions of the requirements listed in 
Box 5.1)
Intolerable
risk
Intermediate
risk
Low
level
risk
Total
Coordinate testing 29 29
Undertake audits 13 13
Monitor and evaluate requirements 10 10
Sell-through non-compliant stock 5 5 10
Collect declarations 1 5 6
Follow emergency procedure 6 6
Communicate requirements to suppliers 4 4
Dispose of non-compliant stock 2 2 4
Staff to communicate requirements 4 4
Staff to help resolve incidents 4 4
Assess suppliers for controls 2 2
Implement policies on time 2 2
Keep records 2 2
Manage sales blocks/recalls 1 1 2
Staff to advise of new material/supplier use 1 1 2
Maintain documents and standards 1 1
Total 9 1 91 101
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Table 5.9: Numbers of failure modes described as intolerable, intermediate and iow 
ievei risks attributed to each cause type
Number of failure modes
Cause type (ISO 14001:2004 EMS 
requirement)
Intolerable
risk
intermediate
risk
Low
ievei
risk
Total
Operational control 3 40 43
Legal and other requirements 2 10 12
Communication 8 8
Internai audit 8 8
Competence, training and awareness 1 6 7
Monitoring and measurement 3 1 3 7
Evaluation of compiiance 6 6
Documentation 4 4
Emergency preparedness and response 3 3
Nonconformity, corrective and preventive 
actions 2 2
Controi of documents 1 1
Total 9 1 91 101
Tables 5.8 and 5.9 and Figures 5.11 and 5.12 show that failure modes that posed 
risks in need of reduction (i.e. intolerable and intermediate risks) were determined 
under the five management requirements of: sell-through non-compliant stock; 
collect declarations; dispose of non-compliant stock; staff to advise of new 
material/supplier use; and manage sales blocks/recalls. Corresponding with this, the 
cause types to which these failure modes were attributed were: operational control; 
legal and other requirements; competence, training and awareness; and monitoring 
and measurement. SCEE’s main exposure to risks of non-compliance with 
legislation and/or not addressing stakeholder expectations therefore appeared to be in 
relation to potential problems in stock management and 
misunderstanding/misinformation on the materials and suppliers in use. This 
overlaps with what was indicated in the revised Pareto analysis (discussed in Section 
5.11 above).
The location of the ten failure modes in need of risk reduction within the risk profile 
(remember this shows failure modes in descending rank-order of their risk priority 
numbers) is shown in Figure 5.13. The failure modes are identified by circles, with 
the red circles identifying the failure modes classified to pose intolerable risks and 
the orange circle identifying the one failure mode classified to pose intermediate risk 
(all remaining, non-circled failure modes were classified as posing low level risks). 
Unsurprisingly, the ten failure modes are among the highest-ranking of the failure
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modes. In fact the ten failure modes fall within the top 12 failure modes that were 
identified as priorities for risk reduction from the use of a threshold risk priority 
number (discussed in Section 5.9 above). This overlap provides some validation of 
the method, but it is also revealing for showing that the ten are not within the first ten 
of the top 12 failure modes, and even more so for showing that the failure mode 
classified to pose intermediate risk is the fourth highest-ranking failure mode -  with 
six failure modes classified to pose intolerable risks ranked beneath it. So while the 
positioning of the ten failure modes did not come as a surprise, the sequencing of 
them did.
The sequencing of the ten failure modes can be explained by the emphasis placed 
upon the scores assigned to failure modes for the severity of their potential effects as 
a filter (something discussed above). This is why six failure modes with risk priority 
numbers of between 350 and 560 in value can be classified to pose more urgent risks 
in need of reduction than a failure mode with a risk priority number of 800 (the six 
failure modes were all rated as having severity of effects scores of ten). And this 
difference is justifiable on the basis of the qualification the use of the criteria in Box
5.4 brings to classifying the levels of risk posed by failure modes, inclusive of the 
urgency with which they need to be acted upon.
5.12.4 Preference towards the use o f descriptions over Pareto analysis
The use of descriptions was preferred to Pareto analysis as a method of risk 
evaluation to be used in tandem with a threshold risk priority number; quite simply, 
the descriptions were not limited to the same extent that Pareto analysis was.
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5.13 Method comparison
Of the four methods used, the threshold risk priority number was considered the best 
method of evaluating risks in FMEA. This is because:
• The relative ease with which the method can be applied;
• Continuity with the effort invested in qualifying the content of rating scales, 
ensuring appropriate scores are assigned to failure modes, and determining 
and risk-rating failure modes to provide a meaningful range of risk priority 
numbers; and
• The sheer simplicity of the method (it does not require any additional analysis 
to be performed).
Use of the method at SCEE identified 12 potential failure modes as priorities for risk 
reduction; these were the 12 failure modes that were subject to risk 
control/mitigation actions (discussed in Section 5.15). Use of the method at SCEE 
also provided hirther support and evidence to substantiate the claims made within the 
FMEA literature (see, for example, Stamatis, 1994; McDermott et a l, 1996) that a 
threshold risk priority number is a simple but effective method of risk evaluation.
In contrast, Pareto analysis was shown to be flawed and its use as a method of risk 
evaluation in FMEA is not supported. This is because Pareto analysis 
misrepresented where SCEE was most exposed to risk (it highlighted problems in 
product testing as the main risks, but this was shown to be erroneous). While the 
development and use of a revised Pareto analysis attempted to mitigate the 
limitations that were revealed from the use of Pareto analysis, both the Pareto 
analysis and the revised Pareto analysis were flawed by the arbitrary divisions they 
make to identify and separate priority failure modes in need of risk reduction. Pareto 
analyses are not recommended as methods of risk evaluation; it is also questionable 
as to why Pareto analysis is favoured as a method of risk evaluation within the 
FMEA literature.
The use of risk descriptions provided a further method of risk evaluation. This 
method was superior to Pareto analysis because it used criteria drawn from the
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FMEA rating scales to divide failure modes in a qualified -  not arbitrary -  way. It is 
also because of this that the method can be directly reapplied in risk evaluation 
should the tailored FMEA be applied elsewhere. And yet, like Pareto analysis, the 
method still provided for the grouping and graphical presentation of failure modes. 
Classifying failure modes with descriptions of risk is, however, time-consuming: 
classification requires the scores assigned to each failure mode for its severity, 
occurrence and control are compared to the criteria by which failure modes are 
described for risk. For this reason, practitioners may be reluctant to use the method, 
particularly if the FMEA is a reapplication and failure modes have already been 
evaluated for risks once using this method.
Risk descriptions would be well-suited to evaluating risks in applications of FMEA 
that determined more failure modes (e.g. several hundred failure modes) than those 
that were identified in the case of SCEE. Larger numbers of failure modes may be 
determined when, say, a larger, more diverse range of products are assessed for risk. 
The resulting increase in complexity would make the use of a more detailed, 
qualified method of evaluating risks preferable since this would lead to a more 
thorough understanding of causes of failure modes that could in turn inform greater 
accuracy in the planning of actions to reduce risks.
5.14 Value of risk evaluation
Within the risk assessment literature at large (not just the literature on FMEA), the 
evaluation of risks after risk analysis is said to be valuable because it allows 
practitioners to distinguish between priority and non-urgent risks -  the former being 
those that practitioners must act on to reduce organisational exposure to risk (see 
AIRMIC et a l, 2002). This was the case in the application of FMEA at SCEE, but it 
was not the only value derived from risk evaluation. Risk evaluation proved to be 
additionally valuable through:
• Subjecting the data gathered in FMEA to further analysis and greater 
scrutiny, which developed a greater understanding and appreciation of the 
FMEA data and how it should best be acted upon. This resulted from 
classifying and categorising the FMEA data in different ways, which required
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looking in detail at the data to decide on the appropriateness of groupings and 
divisions.
• Prompting the construction of charts, v^hich enabled SCEE’s risk exposure to 
be summarised and presented visually. This was of value in the internal 
communication of the results of the risk assessment, particularly among 
management and operational staff whose support was required to reduce 
SCEE’s risk exposure.
These additional points are important ones: they emphasise that risk evaluation helps 
practitioners to develop their understanding, make and present cases for taking 
actions to reduce organisational exposure to risk, and plan what type of action should 
be taken.
5.15 Risk treatment
Risk treatment is the process of ‘...selecting and implementing measures to modify 
risk’ (see AIRMIC et a l, 2002, p. 10). Risk treatment is normally focused upon risk 
control/mitigation but can also extend to risk avoidance, risk transfer and risk 
financing depending on the risks that require modification (e.g. the risk of a loss of 
household possessions from burglary is financed through home insurance). In the 
case of SCEE, the focus was upon risk control/mitigation because the risk assessment 
was undertaken as an internal exercise not intended to involve parties (like insurers) 
who are external to the business.
Actions were recommended to complement actions already planned to 
control/mitigate the risks of the 12 potential failure modes that were identified as 
priorities in risk profiling and through the use of a threshold risk priority number. 
Actions were recommended for these failure modes as the threshold risk priority 
number was considered the best method of risk evaluation (as explained in Section 
5.13 above).
Table 5.10 lists the 12 failure modes and the risk control/mitigation actions taken in 
each case. Table 5.10 also shows how the severity, occurrence and control scores 
assigned to failure modes changed in light of the actions taken, as well as what the
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resulting risk priority numbers were. None of the severity scores changed, which 
reflects the potential for impact being the aspect of risk practitioners are least able to 
manage (as stated in McDermott et a l, 1996). Practitioners can, however, influence 
the probability of occurrence of a failure mode and the controls they implement to 
manage risk -  and changes were duly seen in these aspects of risk.
Actions were taken that reduced the values of the risk priority numbers for each of 
the 12 potential failure modes to below 350 (i.e. below the value of the threshold risk 
priority number). This was necessary to make the risks posed by the failure modes 
tolerable to SCEE, but a question arises from this: should some risks be further 
reduced than others such that they are ‘more tolerable’? The extent to which risks 
were considered in need of reduction was informed by intuitive judgement that 
involved thinking-through factors inclusive of:
• The extent to which different members of SCEE staff would be able to make 
themselves available to take actions (as well as the effort they could expend 
on such actions);
• The potential for failure modes to be entirely eliminated;
• The potential for the risks associated with failure modes to grow and pose 
greater threats in the future; and
• The deadline for risk reduction (set by management).
Having discussed each stage in the application of FMEA and the results obtained for 
SCEE, the chapter now moves on to consider the benefits of applying FMEA and the 
lessons leamt from the application at SCEE.
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5.16 Benefits of applying FMEA
SCEE benefited from the application of FMEA in several ways. For example, the 
FMEA resulted in a better understanding among staff of SCEE’s risk exposure, while 
the completion of the worksheet and preparation of charts and tables provided a 
record of the risk assessment that could be used to demonstrate due diligence to 
enforcement officials. The benefits are listed below. The benefits listed are 
secondary to the main benefit of applying FMEA, which is that it revealed where 
SCEE was most at risk and led to actions being recommended (if not already 
planned) and taken to mitigate/control these risks. So the main benefit of the 
application was that it augmented the assessment and management of risks by SCEE 
over and above what is ‘standard practice’ under the company EMS. This also 
means that SCEE is better able to both (a) comply with legislation and address the 
expectations of its stakeholders towards the use of environmentally hazardous 
substances in products, and (b) help protect the environment through concentrating 
the actions it takes to reduce risks on the most serious of issues/problems.
Benefits:
• Compilation of a list of the requirements under which the use of
environmentally hazardous substances is managed at SCEE. A list was
compiled (documented in Box 5.1) to structure the identification, description 
and estimation of risk in FMEA. The benefit to SCEE was that this list made 
up a simple but comprehensive record of its practice of managing the use of 
environmentally hazardous substances. This simple record was then used in
the training of staff and communication of requirements (e.g. among
suppliers of products, packaging and merchandise).
• Applying the FMEA required the involvement of members of the SCEE 
Environment Team together with staff from the SCEE Marketing and 
Operations Departments. Staff involvement was required to ‘norm’ the 
assignment of scores to failure modes for the severity of failure effects, 
probability of occurrence and effectiveness of current controls, as well as to 
undertake actions to mitigate/control the risks posed by failure modes. The 
benefits to SCEE of staff involvement were that staff helped to develop and
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inform the risk assessment, while at the same time gained further appreciation 
of SCEE’s exposure to risk and their responsibilities in the management of 
this risk.
• The completion of a comprehensive, structured and objective assessment. 
The benefit to SCEE was a better understanding of its risk exposure. Use of 
an alternative, less demanding method of risk assessment (e.g. some kind of 
checklist) would not have produced as detailed or as insightful an assessment. 
Likewise, a reliance on the intuition of practitioners in the assessment of risk 
could lead practitioners to over- or understate the potential for risk. The 
reasoning involved in FMEA facilitates a qualification of risk that would not 
be possible under a less rigorous method or by intuition.
• The systematic identification of causes of risks, which informed the planning 
of actions to prevent the recurrence of risks not just actions to reduce the 
impacts of risks.
• A thorough review of the effectiveness of existing controls used to manage 
risks, and whether such controls needed to be added to or replaced.
• The grouping of failure modes in risk evaluation and construction of charts 
that helped to communicate the results of the risk assessment among 
management and operatives whose support was needed to take risk 
control/mitigation actions.
• The use of ISO 14001:2004 EMS requirements to categorise the causes of 
risks, which provided an overlap with managing SCEE’s EMS to meet 
requirements under ISO 14001:2004 and listed the FMEA results with the 
aim under ISO 14001:2004 to achieve continual improvement in 
environmental performance.
• The compilation of technical documentation that provided records of the 
assessment of risks and risk control/mitigation; technical documentation may 
be used to assure stakeholders (e.g. enforcement officials, environmental 
campaigners, and EMS auditors) that reasonable precautions have been taken 
in the management of environmentally hazardous substances in products.
The application of FMEA therefore specifically benefited SCEE in several ways.
These benefits are, however, widely-transferable: any producer of electrical and
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electronic equipment (among other products like, say, toys that are subject to 
legislation restricting environmentally hazardous substances from use) could use 
FMEA and benefit in the same ways. In this regard, the use of FMEA at SCEE is 
important because it represents the first systematic compilation of the types of issues 
that may put producers like SCEE at risk of non-compliance vrith legislation and/or 
not addressing the expectations of their stakeholders towards the use of 
environmentally hazardous substances in products. These issues include stock 
management; the monitoring and evaluation of legal requirements; communications 
with suppliers; the effectiveness of controls used by producers/their suppliers; 
auditing suppliers; and product testing. Other producers that wished to use FMEA as 
a method of risk assessment could incorporate these issues into their analyses, which 
would provide them with a ‘ready-made’ structure that may be of use, especially if 
they had not applied FMEA before.
It is also possible to draw general lessons out of the application of FMEA at SCEE, 
and this is the subject of the next section.
5.17 Lessons learnt
Lessons were drawn out of the tailoring of FMEA (discussed in Chapter 4) as well as 
the application of FMEA at SCEE. The lessons leamt were:
Lesson 1
Practitioners who apply FMEA should possess technical knowledge of the system 
under assessment. Technical knowledge is needed to make the choice of structure 
for the identification, description and estimation of risks in FMEA pertinent. 
Moreover, FMEA determines risks by prompting practitioners to reflect on their 
technical knowledge and experiences (this is the ‘source’ of FMEA data). For these 
reasons, it is arguably better that practitioners in the employment of the organisation 
apply FMEA and analyse its results; contractors or consultants are less likely to 
possess (or be able to quickly acquire) the technical knowledge to apply FMEA as 
effectively.
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Lesson 2
Time needs to be spent in validating the contents of rating scales. Practitioners 
should give careful thought to which colleagues and/or managers they wish to 
involve in validation; practitioners should seek to involve members of staff with 
technical knowledge, who appreciate the need for risk assessment, and who are 
willing to provide feedback. Practitioners may also wish to seek out managers 
whose support they anticipate they will require to implement risk control/mitigation 
at a later stage. Involving these managers could provide the foundations for 
achieving their subsequent support, particularly if the managers are made to feel that 
they have some ownership over the FMEA, and most particularly if the FMEA later 
results in actions being taken to reduce organisational exposure to risk. The time 
allotted to attain consistency in ratings should be extended if staff are at first unable 
to achieve consistency. Practitioners should seek to find out why this is, and explore 
any differences in the perception of risks between members of staff (and, where 
possible, reconcile and align these perceptions).
Lesson 3
Practitioners should use creative as well as analytical thinking to determine and risk- 
rate failure modes. Creative thinking is necessary to determine potential failure 
modes, and brainstorming is a tried and tested method for encouraging creative 
thought. Practitioners are advised to give time to this; it may be challenging at first 
because technical roles (that encompass environmental and quality management 
roles) tend to emphasise analysis over creativity (see de Bono, 1995).
Lesson 4
Practitioners should drive iterations in the identification, description and estimation 
of risks to develop and improve the quality of FMEA data. Practitioners should not 
fear altering or deleting descriptions of failure modes or the risk estimates that 
correspond with these descriptions as long as they can justify the changes that they 
make; practitioners should perceive iteration as a valuable part of the process of 
applying FMEA.
167
A.D. Martin Doctoral Dissertation
Lesson 5
Practitioners should base their decision to bring FMEA to a close on several factors 
inclusive of: thorough examination of past incidents, investigation of the 
expectations of stakeholders, and exhaustive brainstorming that entails collaboration 
Avith vv^ ork colleagues.
Lesson 6
Practitioners should seek to balance intuition with reason. This lesson was leamt at 
SCEE when the use of Pareto analysis prioritised failure modes for risk reduction 
that were not the intuitively correct choice of priorities. The use of Pareto analysis 
was then questioned and later revised. The lesson applies to decision-making, which 
could include deciding when to bring FMEA to a close or which failure modes 
constitute priorities (the latter being the decision that is central to risk evaluation).
Lesson 7
In risk evaluation, practitioners should continually refer back to the order in which 
risk-rated failure modes are entered in the FMEA worksheet once ranked into a 
descending order. This way they should be able to gauge whether the significance of 
the highest risk-rated failure modes was reflected in risk evaluation. A further lesson 
is allied to this: grouping failure modes into categories is valuable for summarising 
and, through the constmction of charts, communicating the results of the FMEA. 
The significance of failure modes with the highest risk-ratings should not, however, 
be lost in doing this.
Lesson 8
Pareto analysis should not be used in risk evaluation: it was shown that it can 
misrepresent organisational exposure to risk and misdirect practitioners. If Pareto 
analysis were to have been followed at SCEE, failure modes with some of the 
lowest-rated risks would have been prioritised for risk reduction above failure modes 
with the highest-rated risks -  a grave, and perverse, misdirection.
Lesson 9
By and large expect FMEA results to endorse rather than surprise; the value of 
FMEA is in providing a stmcture and rigour for undertaking comprehensive risk
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assessment -  FMEA should complement, not substitute, existing management 
practice.
5.18 Potential for further use of the FMEA
The FMEA was tailored and applied to assess particular risks in the case of SCEE. It 
proved very suitable for this, and SCEE benefited from the application in a number 
of ways (see Section 5.16 above). Could the FMEA be applied beyond SCEE, 
however, and in relation to the assessment of other risks?
The FMEA could be used by practitioners employed by producers of electrical and 
electronic equipment that have businesses of an equivalent size to SCEE, and that 
distribute and sell products with prominent, well-known electronics brands in the 
same markets. This is because these producers face the same pressures as SCEE to 
manage the use of environmentally hazardous substances in their products; the 
pressures include meeting legal requirements as well as the expectations of 
enforcement bodies, environmental NGOs, retailers and customers (all of whom may 
expect producers to undertake risk assessments). Such producers are also likely to 
operate environmental and/or quality management systems and employ specialist 
environmental and/or quality management staff, who would be well placed to apply 
the FMEA as they would possess the technical knowledge and experience that is 
used to determine failure modes in FMEA.
So there is potential for the FMEA to be used by practitioners in the businesses of 
producers of electrical and electronic equipment of an equivalent scale and size to 
SCEE’s business. However, what about if the businesses were not of an equivalent 
scale and size to SCEE’s business? What if the producers were small and medium­
sized enterprises that did not distribute or sell equivalent volumes of product, and did 
not employ specialist environmental and/or quality management staff? In these cases 
the FMEA could still be used (indeed FMEA is used among small and medium sized 
automotive and electronics enterprises, see SMMT, 1989; Lawrence et a l, 2002), but 
the extent of its use is likely to be limited. This is partly because smaller producers 
face less exposure to risk than larger producers (e.g. in terms of campaigns run by 
environmental NGOs, although not of non-compliance with legislation), and partly
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because they are unlikely to employ specialists who can dedicate the time to 
undertake detailed risk assessments.
The FMEA could be used by practitioners employed by producers of products other 
than electrical and electronic equipment, but that face the same pressures as SCEE to 
manage the use of environmentally hazardous substances in products. Relevant 
producers include those that distribute and/or sell cosmetics, furniture, textiles and 
apparel, toys and vehicles -  all of these products are subject to legislation that 
restricts environmentally hazardous substances from use, not to mention campaigns 
run by environmental NGOs. Again depending on the size and scale of businesses, 
there is much potential for the FMEA to be used to assess risks among practitioners 
employed by such producers. This was demonstrated in the case of SCEE: SCEE is 
not only a producer of electrical and electronic equipment but a producer of 
merchandise, which in the past has included the likes of clothing, cosmetics and soft 
toys. Such items were included in the FMEA applied at SCEE.
What, then, of the potential for the FMEA to be used to assess risks other than those 
relating to the use of environmentally hazardous substances in products? There is 
less potential for this: the terms of reference and rating scales developed (discussed 
in Chapter 4) would need to be refined. It is possible that risks to producers from, 
say, not addressing the expectations of their stakeholders towards standards of 
product quality or safety could be assessed using the terms of reference and rating 
scales developed, but it would be advisable for practitioners to review their content 
before undertaking any such assessments.
5.19 Summary of key points
This chapter discussed the application of FMEA at SCEE. In doing so it built on the 
sections of Chapter 4 that introduced FMEA as a method of risk assessment and 
explained how it was tailored for use.
Applying FMEA involved determining the requirements SCEE had set for managing 
the use of environmentally hazardous substances in its products; these requirements 
were used to structure the FMEA. The application experienced iterations in the
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identification, description and estimation of risks. Iterations serve to improve the 
detail, accuracy and consistency of information gathered in FMEA, for example in 
terms of the ratings given to risks.
Four methods were used to evaluate the risks identified in FMEA: a threshold risk 
priority number, Pareto analysis, revised Pareto analysis, and descriptions of risk. 
Pareto analysis is vridely-used to evaluate risks in FMEA, but in the case of SCEE 
was found to be misleading. Pareto analysis should not be used as a method of risk 
evaluation because it focuses upon aggregate values at the expense of obscuring the 
significance of the individual failure modes with the highest risk-ratings within 
FMEA data sets.
Twelve potential failure modes were identified in the FMEA as priorities for risk 
reduction. Actions were taken to control/mitigate the risks associated with all of 
these failure modes so that no risk was above the threshold risk priority number that 
was set (in risk evaluation). The completion and documentation of these actions 
together with the FMEA worksheet provided SCEE with many benefits, most 
notably a much more comprehensive, structured and objective assessment of risks 
than would normally be possible through EMS implementation. Lessons were also 
leamt from the application of FMEA at SCEE.
The next chapter brings the dissertation to a close by drawing together conclusions 
from this and the preceding chapters.
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6 Conclusion
6.1 Chapter objectives
This chapter will:
• Recap what the focus of the research was as well as what it entailed;
• List key conclusions;
• Consider the implications of the research; and
• Suggest further work as well as emphasise the importance of data validation.
6.2 Recap
Producers of electrical and electronic equipment that distribute and/or sell their 
products in EU Member States have been pressured by legislation and the 
expectations of their stakeholders to reduce or eliminate environmentally hazardous 
substances from use in their products. Legislation has been introduced and 
stakeholder expectations formed in light of growing scientific understanding that 
certain environmental problems (e.g. soil and groundwater contamination) are at 
least partly attributable to the release of environmentally hazardous substances from 
waste products disposed of in landfill sites. At the same time, a large number of 
environmental scientists have expressed concern over the current lack of knowledge 
about the long term environmental effects that many of the substances used in 
products could have, and point to the potential for serious harm to human health 
and/or ecosystems in the future.
Complying with legislation that restricts environmentally hazardous substances from 
use (e.g. the RoHS Directive) requires producers of electrical and electronic 
equipment to focus upon the management of their supply chains, which are complex 
global networks of what may be as many as a few thousand firms. This is because 
the legislation specifies material level restrictions that parts and materials used in 
products must comply with, and these are sourced by producers (or their contracted 
manufacturers) from large numbers of suppliers. Producers are therefore at risk of
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non-compliance with legislation if they do not manage their supply chains 
effectively. However, empirical research into the assessment of risks in supply 
chains is sparse, and few tools have been developed for producers to use in risk 
assessments (Harland et a l, 2003). The research sought to address this by 
developing and testing a risk assessment tool for use among producers. In doing so, 
the research entailed:
• Investigating the implementation of the RoHS Directive in EU Member 
States (this was detailed in Chapter 3 and also earlier published as Martin et 
a/., 2007);
• Reviewing the practices followed by 14 leading global producers of electrical 
and electronic equipment in their management of environmentally hazardous 
substances in products (this was detailed in Section 4.3 of Chapter 4);
• Tailoring FMEA for an assessment of the risks facing producers of electrical 
and electronic equipment from non-compliance with legislation and/or not 
addressing the expectations of their stakeholders towards the management of 
environmentally hazardous substances in products (this was detailed in 
Sections 4.10 and 4.11 of Chapter 4 and also earlier published as Martin et 
al, 2006); and
• Applying the tailored FMEA, which involved developing and using two new 
risk evaluation methods (this was detailed in Chapter 5).
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6.3 Key conclusions
Key conclusions are described in Sections 6.3.1 to 6.3.7 below.
6.3.1 The RoHS Directive was published lacking in detail that resulted in it being 
implemented differently in EU Member States at the time it first took effect (July
2006)
This was the conclusion to the study into the implementation of the RoHS Directive 
in EU Member States (the subject of Chapter 3). The RoHS Directive was revealed 
to have been implemented differently among EU Member States at the end of July 
2006:
• EU Member State governments set different statutory offences and non- 
compliance penalties in their national RoHS laws, and interpreted the phrase 
‘put on the market’ used in Article 4 of the Directive in different ways; and
• RoHS enforcement officials held different expectations towards evidence of 
RoHS compliance and preferences towards market surveillance.
These differences were problematic because they resulted in a lack of legal 
harmonisation (one of the objectives of the RoHS Directive), the creation of 
technical barriers to trade, inconsistent market surveillance, and administrative 
burdens for RoHS enforcement officials. They also had the effect of increasing -  
through no fault of their own -  the risks of non-compliance with RoHS laws facing 
producers of electrical and electronic equipment that distribute and/or sell their 
products across the EU.
The principal cause of the differences was insufficiently detailed text in the RoHS 
Directive, which can be traced back to the drafting of the text of the Directive by DG 
Environment of the European Commission. DG Environment could address this by 
following two complementary proposals (outlined in Section 3.9 of Chapter 3), 
which were to amend certain articles of the RoHS Directive and publish guidance on 
the compliance expectations of RoHS enforcement officials in EU Member States.
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6.3.2 FMEA is a powerful tool for assessing the risks faced by producers from non- 
compliance with legislation and/or not addressing the expectations o f their 
stakeholders towards the management o f environmentally hazardous substances in 
products
This was concluded from the application of FMEA at SCEE, particularly its 
identification of issues that could have caused SCEE serious (possibly ruinous) 
damage if they were to have occurred. Several of these issues were in stock 
management, with one example being the difficulties that could have arisen in 
clearing distribution channels of old stock that would not have been compliant with 
new legislation. At worse, SCEE could have been found not to comply with the law 
by enforcement officials if it were to have mistakenly distributed old stock. 
Enforcement officials could then have imposed sales blocks and/or product recalls, 
seriously damaging SCEE’s sales, profitability and reputation among investors and 
other stakeholder groups.
FMEA can be used to identify and prioritise key risks for reduction beyond what is 
‘standard practice’ under a management system. Use of FMEA will allow a 
producer to augment whatever existing assessment(s) of the risks it faces from non- 
compliance with legislation and/or stakeholder expectations towards the use of 
environmentally hazardous substances in products it undertakes and, in the process, 
improve its ability to comply and address expectations as well as protect the 
environment. These improvements result from a producer becoming more informed 
on its exposure to risk and taking actions to reduce key risks (which may not be the 
most obvious of risks).
6.3.3 The tailoring o f FMEA and identification and description o f risks facing SCEE 
is guidance for future risk assessments
The application of FMEA at SCEE was unique; no other application of FMEA is 
knovm to have assessed the risks facing a producer from non-compliance with 
legislation and/or not addressing the expectations of its stakeholders towards the use 
of environmentally hazardous substances in products. What made this application 
unique was the tailoring undertaken: the FMEA worksheet, terms of reference and 
rating scales that had been used by practitioners to apply design and process FMEA 
in the past were adapted to make the risk assessment as specific as possible. The
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documentation of these adaptations in Section 4.10 of Chapter 4 (they also feature in 
Martin et a l, 2006) is guidance that practitioners can follow to repeat the FMEA in 
future in much the same way that guidance for design and process FMEA is known 
to be used word-for-word by practitioners in various industries (Keffler, 2007).
Descriptions of the failure modes identified at SCEE also provide guidance for future 
risk assessments. Failure modes are described in the FMEA worksheet in Appendix 
4. Practitioners that wish to apply FMEA to assess risks of non-compliance with 
legislation and/or not addressing stakeholder expectations may refer to the 
descriptions to get an indication of the types of problems that pose risks. Overall, it 
was possible to generalise the types of problems that exposed SCEE to risk, which 
included: ineffective communication with suppliers; uncertainty over what must be 
done to demonstrate compliance with legislation; uncertainty among suppliers and 
laboratories used by SCEE over what product parts and materials require testing; and 
difficulties in clearing stocks of older products that will be non-compliant with new 
legislation before this legislation takes effect. Practitioners could brainstorm failure 
modes of specific relevance to their organisations in relation to each of these problem 
areas.
6.3.4 Practitioners should continually revise the identification, description and 
estimation o f risks in FMEA to develop and improve data quality
Practitioners should alter and even delete descriptions of failure modes or risk 
estimations as long as they can justify the changes. Practitioners should consider 
iteration in risk analysis as a valuable part of the process of applying FMEA. While 
this conclusion was drawn from the specific application of FMEA at SCEE, it is 
relevant to all applications of FMEA.
6.3.5 Bringing risk analysis to a close in FMEA should be informed by criteria 
developed and documented to support this decision
This was concluded during the preparation for applying FMEA at SCEE in which it 
was recognised that FMEA could continue ad infinitum because it works to identify, 
describe and estimate potential risks. While literature on the application of FMEA 
was extensively reviewed, none of this literature provided guidance on when to bring 
risk analysis to a close in FMEA. Criteria were developed to support the decision
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over when to finish risk analysis in the FMEA at SCEE, which included: thorough 
examination of past incidents, investigation of the expectations of relevant 
stakeholders, and exhaustive brainstorming that entails collaboration with work 
colleagues. The criteria were documented in Section 5.6 of Chapter 5 and are 
recommended as general guidance that practitioners could follow in FMEA risk 
analysis.
6.3.6 Pareto analysis misrepresents organisational exposure to risk and should not 
be used as a method o f risk evaluation
This was concluded after Pareto analysis was used as a method of evaluating the 
risks analysed in the FMEA applied at SCEE. Pareto analysis was found to be at 
fault: it prioritised some of the lowest-rated risks for reduction above some of the 
highest-rated risks, which was a serious misdirection that could potentially have been 
very damaging for SCEE if it had been followed as the preferred method of risk 
evaluation. This was discussed in Section 5.10 of Chapter 5.
6.3.7 Depending on the numbers o f failure modes identified in an application o f  
FMEA, risks should be evaluated using either a threshold risk priority number or 
risk descriptions
While Pareto analysis was found to misrepresent organisational exposure to risks 
(see above), the use of a threshold risk priority number and risk descriptions proved 
effective methods of evaluating the risks analysed in the FMEA applied at SCEE. 
The author considered (in Section 5.13 of Chapter 5) the threshold risk priority 
number the best risk evaluation method of the four methods used at SCEE. This 
reflected the relative ease with which the method can be applied, continuity with the 
effort invested in qualifying the content of rating scales, and the sheer simplicity of 
the method (it does not require any additional analysis to be performed).
Classifying failure modes with descriptions of risk is time-consuming and 
practitioners may be unwilling to use this method to evaluate risks as a result. 
However, practitioners may give preference to the method should they wish to 
evaluate the risks posed by a large number of failure modes, say several hundred in 
number. It is perfectly feasible that this many failure modes could be identified if 
included in the scope of the FMEA was a larger, more diverse range of products than
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those that were considered in the application of FMEA at SCEE. Under these 
circumstances, the risk assessment would be more complex and the use of a more 
detailed, qualified method of evaluating risks preferable since this would enable 
practitioners to gain a deeper understanding of the causes of failure modes and plan 
actions to reduce risks with greater insight.
Overall, the tailoring and application of FMEA at SCEE was the main focus of the 
research, and the next section (Section 6.4) considers this in terms of the implications 
that arise from proving FMEA a powerful tool for assessing risks in supply chains. 
However, the study into the implementation of the RoHS Directive also made for an 
important focus by identifying differences in implementation between EU Member 
State governments and discussing the problems these differences created (e.g. 
technical barriers to trade and lack of legal harmonisation) as well as proposing 
solutions to these problems (principally through altering the text of the RoHS 
Directive).
6.4 Implications
The research poses implications for groups including producers affected by 
legislation and/or stakeholder expectations towards issues associated with their 
management of supply chains, suppliers to such producers, governments and 
enforcement bodies.
One implication relates to the potential for the FMEA to be used more widely. It has 
already been concluded that the FMEA could be used by producers of products other 
than electrical and electronic equipment if they are under comparable legislative and 
stakeholder pressures to manage the use of environmentally hazardous substances in 
their products. Building upon this conclusion, the FMEA could be used by various 
producers to assess the risks they face in relation to other supply chain issues shaped 
by legislative and/or stakeholder pressures. An example would be the management 
of labour conditions in supply chains: producers of textiles and apparel and electrical 
and electronic equipment have been targeted in campaigns run by NGOs (e.g. 
CAFOD, Labour behind the Labour and OXFAM) to improve the conditions under 
which factory workers are employed in their supply chains (see Robins, 2000;
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Bremer and Udovich, 2001). So the FMEA could be used by various producers, and 
to assess the risks these various producers face in relation to issues including, but not 
necessarily limited to, the use of environmentally hazardous substances in products.
Producers could encourage firms within their supply chains (e.g. component 
suppliers, original equipment manufacturers) to apply FMEA to assess the risks that 
they face from non-compliance with legislation and/or not addressing the 
expectations of their stakeholders (e.g. the environmental management expectations 
of the producers who are their customers). Producers could encourage this to 
increase the understanding and management of risks in their supply chains, which 
would also have the effect of reducing their exposure to risks. In practice, producers 
could make it a requirement of the contracts they hold with direct suppliers that these 
suppliers apply FMEA, report the results of their analyses to producers, and take 
actions to reduce risks. This would be equivalent to certain global producers in the 
automotive industry making it a requirement that their direct suppliers become 
certified to the QS 9000 standard, which requires FMEA is undertaken in support of 
quality management (see Teng et a l, 2006).
Pareto analysis was found to misrepresent organisational exposure to risk and should 
not be used as a method of risk evaluation. This implies that practitioners who have 
used Pareto analysis as a method of risk evaluation in the past should no longer do 
this; practitioners could instead use a threshold risk priority number and/or 
descriptions of risk (as suggested in Section 5.13 of Chapter 5). Considered in this 
way, the conclusion could be challenging for practitioners who are experienced in 
applying FMEA and used to evaluating results through Pareto analysis. The flaws in 
Pareto analysis identified and discussed in this dissertation (in Section 5.10 of 
Chapter 5) would need to be explained to these practitioners, who might then need to 
review actions taken to control/mitigate risks in their organisations if these actions 
were solely informed by Pareto analysis.
The study into the implementation of the RoHS Directive in EU Member States 
implied that producers of electrical and electronic equipment must determine what 
enforcement officials expect them to do to demonstrate that their products comply 
with the law, for this may vary and pose challenges that extend beyond implementing
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the necessary production/supply changes to meet legal requirements. A further 
implication that arises from this study is that EU policy-makers should not use 
guidance documents to clarify the scope, terms or even requirements of legislation; 
legislation should be amended to provide this clarification or EU policy-makers risk 
legislation being implemented differently in EU Member States. Guidance 
documents should instead offer instruction, and perhaps offer case studies as 
reference material.
The next section makes suggestions for further work that could be pursued by other 
researchers.
6.5 Suggestions for further work
The research discussed in this dissertation could be built upon with the studies 
suggested in Sections 6.5.1 to 6.5.4 below.
6.5.1 Further investigation into the expectations o f stakeholders
It was suggested in Section 1.6 of Chapter 1 that different stakeholders hold a 
similar, broad expectation towards how producers of electrical and electronic 
equipment manage the use of environmentally hazardous substances in their 
products: stakeholders expect producers to manage compliance, first and foremost 
with legislation, but also with any targets that producers may have set to phase-out 
the use of certain substances in their products, and with ‘industry norms’ that 
stakeholders may perceive to exist. Expectations other than this could be 
investigated. Such an investigation could consider what factors influence the 
formation of expectations among stakeholders, as well as whether these expectations 
are similar or different.
6.5.2 Follow-up interviews with RoHS enforcement officials
The study into the implementation of the RoHS Directive in EU Member States (the 
subject of Chapter 3) involved interviewing RoHS enforcement officials on how they 
intended to enforce the requirements of the RoHS Directive in their jurisdictions. 
These interviews could be followed-up: RoHS enforcement officials could be 
interviewed for a second time to see if they are following what they said that they
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intended to do, and to find out what those RoHS enforcement officials who were 
uncertain about their market surveillance are now doing to monitor the enforcement 
of the RoHS Directive in their jurisdictions.
6.5.3 Further investigation into the materials declaration standards set by producers 
o f electrical and electronic equipment
The global producers of electrical and electronic equipment who were subject to a 
literature review in Section 4.3 of Chapter 4 set their own materials declaration 
standards even though standards (e.g. JIG-101) have been developed by electronics 
trade and industry associations for industry-wide use. The reason for this could be 
investigated further (e.g. by interviewing environmental managers employed by the 
producers over what informed their decisions to set company standards).
6.5.4 Wider application o f FMEA
The FMEA could be applied more widely, both among additional producers of 
electrical and electronic equipment and producers of other products (e.g. furniture, 
textiles and apparel, toys) that are subject to legislation restricting environmentally 
hazardous substances from use. This would serve to further test its suitability as a 
method of assessing the risks facing producers from non-compliance with legislation 
and/or not addressing stakeholder expectations towards the management of 
environmentally hazardous substances in products; it could also reveal a wider range 
of potential failure modes that might pose risks to many producers.
6.6 Validation
Much of the research discussed in this dissertation has drawn on data derived from 
various sources (e.g. books, journal papers, articles and reports published online, 
interviews). It is also anticipated that the suggestions for further work would do the 
same. To this end, it is worth emphasising the importance of data validation. This is 
important for ensuring research is well-founded and that data analysis and 
conclusions are robust and defensible.
‘Criticality’ is necessary. A researcher should be mindful not to take other people’s 
or their own research findings simply as ‘given’ or ‘true’, but examine them for their
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authenticity, reliability and bias. Likewise, reflection on the development of the 
research and its outcomes is necessary. As an example, this is what led to the 
questioning of Pareto analysis as a method of risk evaluation in Chapter 5. And as a 
further example, the data drawn fi*om the websites of producers discussed at the 
beginning of Chapter 4 could have been developed -  and validated -  by interviewing 
company staff. This way the statements made by companies could have been 
questioned and deeper insights gained.
The next section makes some final remarks to bring the dissertation to a close.
6.7 Final remarks
Looking forward, the legislative and stakeholder pressures upon producers of 
electrical and electronic equipment (among other products) to manage environmental 
and social issues within their supply chains will increase. Producers have certainly 
experienced an increase in such pressures in relation to their management of the use 
of environmentally hazardous substances in products. With the REACH Regulation 
now in effect, EU producers are facing up to collaborating further with various firms 
within their supply chains to obtain information on what substances are used in their 
products. In addition, producers face the entirely new challenge of communicating 
information upstream within their supply chains on the uses to which their products 
are put to assist substance registration by their suppliers. What this goes to 
emphasise is that forming strong supply chain partnerships is increasing in 
importance for producers, and not only for competitive reasons but for complying 
with legislation and addressing the wider corporate responsibility expectations of 
their stakeholders. This is because the risks of non-compliance with legislation 
and/or not addressing stakeholder expectations are becoming ever-more dispersed 
within supply chains. The dissertation discussed this development as well as the 
tailoring and testing of a tool -  FMEA -  to help producers improve their 
understanding and management of such risks.
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Appendix 1
RoHS laws obtained and reviewed as part of the study into the implementation of the
RoHS Directive in EU Member States
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RoHS LAWS OBTAINED AND REVIEWED IN THE STUDY
Austrian RoHS law (Ordinance on W aste Prevention, Collection and Treatm ent of W aste Electrical and 
Electronic Equipment [date unknown])
Belgian RoHS law (Royal D ecree on the Prevention of H azardous S ubstances in Electrical and 
Electronic Equipment [date unknown])
Cypriot RoHS law (Regulation No. 68/2004)
Czech RoHS law (Act 7/2005 amending the W aste Act No. 185/2001)
Danish RoHS law (Regulation No. 1008/2004)
Dutch RoHS law (WEEE M anagem ent D ecree of 6 July 2004)
Estonian RoHS law (Regulation No. 158 on the Restriction of H azardous S ubstances [date unknown]) 
Finnish RoHS law (Government D ecree No. 852/2004)
French RoHS law (Decree No. 829/2005)
G erm an RoHS law (Electrical and Electronic Equipment Act or ‘ElectroG’ [date unknown])
Greek RoHS law (Presidential D ecree No. 117/2004)
Hungarian RoHS law (Ministerial D ecree No. 16/2004)
Irish RoHS law (Statutory Instrument No. 341/2005)
Italian RoHS law (Decree No. 151/2005)
Latvian RoHS law (Cabinet of Ministers Regulation No. 723/2004)
Lithuanian RoHS law (Order No. 36/2002)
Luxemburger RoHS law (EEE Regulation of 18 January  2005)
M altese RoHS law (Regulation No. 396/2004)
Polish RoHS law (Ordinance of the Minister of Economy and Labour of 6 O ctober 2004)
Portuguese RoHS law (Decree Law No. 230/2004)
Slovakian RoHS law (Act No. 733/2004)
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Slovenian RoHS law (The Rules on Limitations on, and Prohibition of. Placing on the Market or Use of 
Certain H azardous S ubstances and Preparations [date unknown])
Spanish RoHS law (Decree No. 208/2005)
Swedish RoHS law (Statutory Order No. 205/2005)
UK RoHS law (Statutory Instrument No. 2748/2005)
A.D. Martin Appendices
Appendix 2
Copy of the questionnaire used in telephone interviews with RoHS enforcement 
officials; annotations (in blue) help to explain the choice of questions
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QUESTIONS ASKED OF RoHS ENFORCEMENT OFFICIALS
I am  undertaking a  study into the implementation of the Restriction of H azardous S ubstances Directive 
(‘RoHS Directive’) in EU Member S tates. I would like to ask  you som e questions on the transposition 
of the RoHS Directive into national law in your country a s  well a s  your plans for enforcing this law. I 
would be grateful if you could spend 20-30 m inutes participating in a  telephone interview.
After reaching the official and confirming his/her responsibilities (i.e. transposition/enforcem ent of the 
RoHS Directive), this w as the statem ent used to explain the purpose of the telephone call. The 
sta tem ent se ts  up questions on legal requirem ents, expectations towards the dem onstration of legal 
compliance, and market surveillance preferences.
1. Can I confirm that the RoHS Directive w as transposed  into national legislation in [nam e national 
RoHS law]? [I do not have a  copy of this law, could you p lease tell m e where it is published, or w here I 
can get a copy from?]
The purpose of this question w as to confirm that the correct and most up-to-date copy of legislation 
had been obtained and reviewed (for legal requirem ents).
2. Which body (or bodies) will be responsible for enforcing legal com pliance in your country? Is this a 
(or are these) national or regional body (bodies)? W hat are the relevant contact details? If you are  not 
the appropriate contact person, can you p lease tell m e who the appropriate person or persons is/are?
This question w as asked to find out m ore about enforcem ent practices in EU M ember S tates. It 
recognises that enforcem ent may involve m ore than one body in M ember S tates, and could be 
undertaken regionally rather than nationally. This proved to be the ca se  in Germany, for exam ple, due 
to the federal political structure in place -  each  of the Germ an ‘Landers' (regions) had its own body for 
enforcing com pliance with the RoHS Directive. However, it w as still possible to gain an  overview of 
plans for national enforcem ent from the G erm an RoHS official interviewed.
3. How do you interpret the phrase ‘put on the m arket’ used in Article 4 of the RoHS Directive?
This w as asked  because the interpretation determ ined the point a t which producers needed  to clear 
non-RoHS compliant products from their distribution channels; this w as a  crucial issue for producers in 
the m onths before the RoHS Directive took effect (as explained in Section 3.3 of C hapter 3).
4. Will you be checking items of electrical and electronic equipm ent to verify their com pliance with 
national RoHS legislation from 1 July 2006? If not, do you intend to undertake checks a t a  later date, 
perhaps after a  ‘transition period’?
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This w as a  m atter of confirmation. Anecdotal evidence had indicated that som e EU M ember S tate 
officials (e.g. French officials) would start checks after a  ‘transition’ or ‘g race’ period. It w as useful to 
clarify this for insight into which EU M ember S tate  governm ents w ere likely to be m ore/less lenient 
should non-RoHS compliant products be detected  in distribution/for sa le  in the first, say, 3-4 m onths of 
the RoHS Directive taking effect.
5. Will you expect producers of electrical and electronic equipm ent to sign a  RoHS-compliance 
register? If so, will registration be required a t a  company-level or product-level? Will you or an 
alternative body oversee registration? W hat is the alternative body? Could you p lease  provide the 
contact details?
This w as asked a s  registration is a  requirem ent in W EEE legislation (the W EEE Directive being the 
legal ‘sister’ of the RoHS Directive). It w as thought possible that som e EU M ember S tate  governm ents 
would require producers to com plete a  ‘RoHS registration’ that w as equivalent to registering under their 
W EEE legislation.
6. Do you intend to follow the ‘RoHS Enforcement Guidance Document’ that is being drafted by the 
W aste Technical Adaptation Committee and the UK Departm ent of T rade and Industry? Do you want 
to se e  any changes m ade to the draft version of this docum ent (and why)? If you do not intend to 
follow the ‘RoHS Enforcement Guidance Document’, in what ways will you depart from the practices 
suggested  in this docum ent?
This w as asked  to determ ine w hether officials w ere (a) aw are of the ‘RoHS Enforcem ent G uidance 
Document’, and (b) in support of it. Including the query over changes w as intended to uncover what 
officials disliked about the Guidance Document, and gain som e indication over the extent to which 
producers needed  to ensure -  and dem onstrate -  legal compliance.
7. Do you intend to publish guidance notes that producers of electrical and electronic equipm ent could 
follow, e.g. to dem onstrate legal com pliance?
This w as a  matter of confirmation: if it w as an  intention to publish national guidance notes, then it would 
be important for producers to obtain copies of th ese  notes to understand what w as expected  of them  in 
particular EU Member States.
8. W hat market surveillance do you intend to undertake? Will you be selecting products for 
investigation, if so  how? Will th ese  products be te sted?  If so, will this be a  screening or som ething 
m ore thorough? W hat standards will be used in testing?
This w as an important question a s  it sought to determ ine how rigorously enforcem ent officials would be 
checking RoHS compliance in their jurisdictions. If the official replied that they did not intend to se lect
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products for investigation, then the questions on testing w ere not asked. This w as to prevent ‘leading’ 
officials into considering surveillance m ethods they had not othenwise given thought to.
9. If items of electrical and electronic equipm ent a re  legally-recognised a s  RoHS compliant in other EU 
M ember S tates, will you also recognise these  items a s  RoHS compliant? Or will producers of electrical 
and electronic equipm ent have to establish product RoHS-compliance anew ?
Asking this gave an insight into whether officials conceived of the RoHS Directive in term s of ‘New 
Approach’ Directives like the Low Voltage Directive. If they did, it would potentially lessen  the burden 
to dem onstrate compliance: by putting a  product ‘on the market’ in one EU M em ber S tate, producers 
would be seen  a s  self-declaring product com pliance across all EU Member S tates.
10. Do you intend to link the enforcem ent of your national RoHS legislation with additional policies or 
targets (e.g. reductions in the u se  of hazardous substances other than those restricted in the RoHS 
Directive)?
This w as asked  to establish if there might be any overlaps with legislation that is already enforced with 
a  view to researching this (e.g. through ca se  law exam ples) to build a  picture of how RoHS legislation 
could be enforced (e.g. what, if any, legal p recedents might be drawn upon).
11. Will you expect producers of electrical and electronic equipm ent to compile and retain technical 
docum entation to dem onstrate RoHS-compliance?
• W hat type(s) of technical docum entation will you expect producers of electrical and  electronic 
equipm ent to compile?
[If testing is mentioned: do you favour a particular te s t standard? If producers of electrical and 
electronic equipm ent are able to show that sam ples of their products conformed to this test 
standard, would you accept this a s  evidence of RoHS-compliance? Do you m ake a  distinction 
between internal testing of product sam ples by producers of electrical and  electronic 
equipm ent and external testing of product sam ples by independent laboratories or te s t houses 
like SGS?]
• Will you expect technical docum entation to be m ade available in any particular language(s)?
• How long will you expect producers of electrical and electronic equipm ent to retain technical 
docum entation on file?
This w as asked  to gain an insight into the type of technical docum entation producers would be 
expected to compile. After all, a  wide range of docum entation could be compiled by producers -  from 
supplier declarations to materials declarations to reports from laboratory-based product testing.
12. Can I p lease confirm the statutory offences that exist for RoHS non-com pliance in your 
jurisdiction? W hat penalties might producers of electrical and electronic equipm ent incur if RoHS non­
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com pliance is detected? W hat is the appeals procedure for producers of electrical and electronic 
equipm ent?
This w as an  important question to confirm w hat had earlier been gleaned from analysis of legal texts; in 
som e c a se s  (e.g. Ireland) it appeared  that the  EU M ember S tate  governm ent had introduced statutory 
offences in addition to electrical and electronic equipm ent being distributed or sold in non-compliance 
with the RoHS Directive’s  substance u se  restrictions.
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Appendix 3
Results of the telephone interviews conducted with RoHS enforcement officials
(March-June 2006)
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ANSWERS FROM AUSTRIAN RoHS ENFORCEMENT OFFICIAL
I am  undertaking a  study into the implementation of the Restriction of H azardous S ubstances Directive 
(‘RoHS Directive’) in EU Member S tates. I would like to ask  you som e questions on the transposition 
of the RoHS Directive into national law in your country a s  well a s  your plans for enforcing this law. I 
would be grateful if you could spend 20-30 m inutes participating in a  telephone interview.
1. Can I confirm that the RoHS Directive w as transposed  into national legislation in [nam e national 
RoHS law]? [I do not have a  copy of this law, could you p lease tell m e w here it is published, or w here I 
can get a  copy from?]
Ordinance on Waste Prevention, Collection and Treatment of Waste Electrical and Electronic 
Equipment. Copy of Ordinance obtained.
2. Which body (or bodies) will be responsible for enforcing legal com pliance in your country? Is this a 
(or are these) national or regional body (bodies)? W hat are the relevant contact details? If you are  not 
the  appropriate contact person, can you p lease tell m e who the appropriate person or persons is/are?
Federal Environment Agency and District Administrative Authorities. Contact details already obtained.
3. How do you interpret the phrase ‘put on the m arket’ used in Article 4 of the RoHS Directive?
Making a product available for the first time on the European Community market.
4. Will you be checking items of electrical and electronic equipm ent to verify their com pliance with 
national RoHS legislation from 1 July 2006? If not, do you intend to undertake checks at a  later date, 
perhaps after a  ‘transition period’?
Checks will begin from 1 July 2006.
5. Will you expect producers of electrical and electronic equipm ent to sign a  RoHS-compliance 
register? If so, will registration be required at a  company-level or product-level? Will you or an 
alternative body oversee registration? W hat is the alternative body? Could you p lease  provide the 
contact details?
Registration will not be required.
6. Do you intend to follow the RoHS Enforcement Guidance Document that is being drafted by the 
W aste Technical Adaptation Committee and the UK Departm ent of Trade and Industry? Do you want 
to se e  any changes m ade to the draft version of this docum ent (and why)? If you do not intend to 
follow the RoHS Enforcement Guidance Document, in w hat w ays will you depart from the practices 
suggested  in this docum ent?
No plans either way.
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7. Do you intend to publish guidance notes that producers of electrical and electronic equipm ent could 
follow, e.g. to dem onstrate legal com pliance?
No plans to.
8. W hat market surveillance do you intend to undertake? Will you be selecting products for 
investigation, if so  how? Will th ese  products be te sted? If so, will this be a  screening or something 
m ore thorough? W hat standards will be used in testing?
Items of electrical and electronic equipment will be tested, but only if there is reason for the Federal 
Environment Agency to acquire samples of items for testing (e.g. to check any claims made against 
producers and their products).
9. If items of electrical and electronic equipm ent are  legally-recognised a s  RoHS compliant in other EU 
M ember S tates, will you also recognise th ese  items a s  RoHS compliant? Or will producers of electrical 
and electronic equipm ent have to establish product RoHS-compliance anew ?
Undecided.
10. Do you intend to link the enforcem ent of your national RoHS legislation with additional policies or 
targets (e.g. reductions in the u se  of hazardous substances other than those restricted in the RoHS 
Directive)?
Undecided.
11. Will you expect producers of electrical and electronic equipm ent to compile and retain technical 
docum entation to dem onstrate RoHS-compliance?
• W hat type(s) of technical docum entation will you expect producers of electrical and electronic 
equipm ent to compile?
[If testing is mentioned; do you favour a  particular te s t standard? If producers of electrical and 
electronic equipment are able to show that sam ples of their products conform ed to this test 
standard, would you accept this a s  evidence of RoHS-compliance? Do you m ake a  distinction 
between internal testing of product sam ples by producers of electrical and  electronic 
equipm ent and external testing of product sam ples by independent laboratories or te s t houses 
like SGS?]
• Will you expect technical docum entation to be m ade available in any particular language(s)?
• How long will you expect producers of electrical and electronic equipm ent to retain technical 
docum entation on file?
Undecided.
12. Can I p lease confirm the statutory offences that exist for RoHS non-com pliance in your 
jurisdiction? W hat penalties might producers of electrical and electronic equipm ent incur if RoHS non­
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com pliance is detected? W hat is the appeals procedure for producers of electrical and electronic 
equipm ent?
Principal statutory offence is failing to ensure that new electrical and electronic equipment put on the 
market does not contain RoHS Directive-restricted substances. Penalty of fines, which range from 
EUR 360-7,270.
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ANSWERS FROM BELGIAN RoHS ENFORCEMENT OFFICIAL
I am  undertaking a  study into the implementation of the Restriction of H azardous S ubstances Directive 
(‘RoHS Directive') in EU Member S tates. I would like to ask  you som e questions on the transposition 
of the RoHS Directive into national law in your country a s  well a s  your plans for enforcing this law. I 
would be grateful if you could spend 20-30 m inutes participating in a  telephone interview.
1. Can I confirm that the RoHS Directive w as transposed  into national legislation in [nam e national 
RoHS law]? [I do not have a  copy of this law, could you p lease tell m e w here it is published, or w here I 
can  get a  copy from?]
Royal Decree on the Prevention of Hazardous Substances in Electrical and Electronic Equipment. 
Copy of Decree obtained.
2. Which body (or bodies) will be responsible for enforcing legal compliance in your country? Is this a  
(or are these) national or regional body (bodies)? W hat a re  the relevant contact details? If you are  not 
the appropriate contact person, can you p lease tell m e who the appropriate person or persons is/are?
Ministry of Social Affairs, Public Health and the Environment and SPF Sante Publique. Contact details 
already obtained.
3. How do you interpret the phrase ‘put on the m arket’ used in Article 4 of the  RoHS Directive?
Making a product available for the first time on the European Community market.
4. Will you be checking items of electrical and electronic equipm ent to verify their com pliance with 
national RoHS legislation from 1 July 2006? If not, do you intend to undertake checks a t a  later date, 
perhaps after a ‘transition period’?
Undecided, likely to be a ‘transition period’.
5. Will you expect producers of electrical and electronic equipm ent to sign a  RoHS-compliance 
register? If so, will registration be required a t a  company-level or product-level? Will you or an 
alternative body oversee registration? W hat is the alternative body? Could you p lease  provide the 
contact details?
Registration will not be required.
6. Do you intend to follow the RoHS Enforcement Guidance Document that is being drafted by the 
W aste Technical Adaptation Committee and the UK Departm ent of Trade and Industry? Do you want 
to se e  any changes m ade to the draft version of this docum ent (and why)? If you do not intend to 
follow the RoHS Enforcement Guidance Document, in w hat w ays will you depart from the  practices 
suggested  in this docum ent?
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The draft RoHS Enforcement Guidance Document is not supported, and there is no intention to follow 
the practices suggested in the Document as currently-drafted. However, the approach of requesting 
technical documentation from producers of electrical and electronic equipment followed by acquiring 
samples of products and testing them to verify compliance outlined in the draft RoHS Enforcement 
Guidance Document was favoured.
7. Do you intend to publish guidance notes that producers of electrical and electronic equipm ent could 
follow, e.g. to dem onstrate legal com pliance?
Probably not.
8. W hat market surveillance do you intend to undertake? Will you be selecting products for 
investigation, if so how? Will th ese  products be te sted?  If so, will this be a  screening or something 
m ore thorough? W hat standards will be used in testing?
Examination of producers’ RoHS-compliance declarations is anticipated, but the market surveillance 
strategy has yet to be finalised.
9. If items of electrical and electronic equipm ent a re  legally-recognised a s  RoHS com pliant in other EU 
Member S tates, will you also recognise th ese  items a s  RoHS compliant? Or will producers of electrical 
and electronic equipm ent have to establish product RoHS-compliance anew ?
Undecided.
10. Do you intend to link the enforcem ent of your national RoHS legislation with additional policies or 
targets (e.g. reductions in the u se  of hazardous substances other than those  restricted in the RoHS 
Directive)?
Probably not.
11. Will you expect producers of electrical and electronic equipm ent to compile and retain technical 
docum entation to dem onstrate RoHS-compliance?
• W hat type(s) of technical docum entation will you expect producers of electrical and  electronic 
equipm ent to compile?
[If testing is mentioned: do you favour a  particular te s t standard? If producers of electrical and 
electronic equipment are able to show that sam ples of their products conform ed to this test 
standard, would you accept this a s  evidence of RoHS-compliance? Do you m ake a  distinction 
between internal testing of product sam ples by producers of electrical and  electronic 
equipm ent and external testing of product sam ples by independent laboratories or te s t h ouses 
like SGS?]
• Will you expect technical docum entation to be m ade available in any particular language(s)?
• How long will you expect producers of electrical and electronic equipm ent to retain technical 
docum entation on file?
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Producers will be expected to compile and retain technical documentation (certifications and material 
declarations). Belgian Institute of Reference Materials and Measurements guidance could be used in 
testing and the RoHS Directive-confonnity test standard being drafted by the Intemational 
Electrotechnical Commission (lEC) was favoured.
12. Can I p lease confirm the statutory offences that exist for RoHS non-com pliance in your 
jurisdiction? W hat penalties might producers of electrical and electronic equipm ent incur if RoHS non- 
com pliance is detected? W hat is the appeals procedure for producers of electrical and  electronic 
equipm ent?
Principal statutory offence is failing to ensure that new electrical and electronic equipment put on the 
market does not contain RoHS Directive-restricted substances. Penalties include fines and 
imprisonment (between eight days and two years) (WEEE and RoHS Regulations).
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ANSWERS FROM CZECH RoHS ENFORCEMENT OFFICIAL
I am  undertaking a  study into the implementation of the Restriction of H azardous S ubstances Directive 
(‘RoHS Directive’) in ELI Member S tates. I would like to ask  you som e questions on the transposition 
of the RoHS Directive into national law in your country a s  well a s  your plans for enforcing this law. I 
would be grateful if you could spend 20-30 m inutes participating in a  telephone interview.
1. Can I confirm that the RoHS Directive w as transposed  into national legislation in [nam e national 
RoHS law]? [I do not have a  copy of this law, could you p lease tell m e w here it is published, or w here I 
can get a  copy from?]
Act 7/2005 amending the Waste Act No. 185/2001. Copy of Act obtained.
2. Which body (or bodies) will be responsible for enforcing legal com pliance in your country? Is this a 
(or are  these) national or regional body (bodies)? W hat a re  the relevant contact details? If you are  not 
the appropriate contact person, can you p lease tell m e who the appropriate person or persons is/are?
Czech Trade and Environment Inspectorate. Contact details already obtained.
3. How do you interpret the phrase ‘put on the m arket’ used in Article 4 of the RoHS Directive?
Making a product available for the first time on the European Community market.
4. Will you be checking items of electrical and electronic equipm ent to verify their com pliance with 
national RoHS legislation from 1 July 2006? If not, do you intend to undertake checks a t a  later date, 
perhaps after a  ‘transition period’?
Undecided.
5. Will you expect producers of electrical and electronic equipm ent to sign a  RoHS-compliance 
register? If so, will registration be required a t a  company-level or product-level? Will you or an 
alternative body oversee registration? W hat is the alternative body? Could you p lease  provide the 
contact details?
Undecided.
6. Do you intend to follow the RoHS Enforcem ent Guidance Document that is being drafted by the 
W aste Technical Adaptation Committee and the UK Departm ent of Trade and Industry? Do you want 
to s e e  any changes m ade to the draft version of this docum ent (and why)? If you do not intend to 
follow the RoHS Enforcement Guidance Document, in what w ays will you depart from the  practices 
suggested  in this docum ent?
Undecided.
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7. Do you intend to publish guidance notes that producers of electrical and electronic equipm ent could 
follow, e.g. to dem onstrate legal com pliance?
Undecided.
8. W hat market surveillance do you intend to undertake? Will you be selecting products for 
investigation, if so  how? Will th ese  products be te sted?  If so, will this be a  screening or something 
m ore thorough? W hat standards will be used in testing?
Undecided.
9. If items of electrical and electronic equipm ent are  legally-recognised a s  RoHS compliant in other EU 
M ember S tates, will you also recognise th ese  items a s  RoHS compliant? Or will producers of electrical 
and electronic equipm ent have to establish product RoHS-compliance anew ?
Undecided.
10. Do you intend to link the enforcem ent of your national RoHS legislation with additional policies or 
targets (e.g. reductions in the use  of hazardous substances other than those restricted in the  RoHS 
Directive)?
No.
11. Will you expect producers of electrical and electronic equipm ent to compile and retain technical 
docum entation to dem onstrate RoHS-compliance?
• W hat type(s) of technical docum entation will you expect producers of electrical and electronic 
equipm ent to compile?
[If testing is mentioned: do you favour a  particular te s t standard? If producers of electrical and 
electronic equipment are able to show  that sam ples of their products conformed to this test 
standard, would you accept this a s  evidence of RoHS-compliance? Do you m ake a  distinction 
between internal testing of product sam ples by producers of electrical and  electronic 
equipm ent and external testing of product sam ples by independent laboratories or te s t houses 
like SGS?]
• Will you expect technical docum entation to be m ade available in any particular language(s)?
• How long will you expect producers of electrical and electronic equipm ent to retain technical 
docum entation on file?
Undecided.
12. Can I p lease confirm the statutory offences that exist for RoHS non-com pliance in your 
jurisdiction? W hat penalties might producers of electrical and electronic equipm ent incur if RoHS non- 
com pliance is detected? W hat is the appeals procedure for producers of electrical and electronic 
equipm ent?
17
A.D. Martin Appendices
Principal statutory offence is failing to ensure that new electrical and electronic equipment put on the 
market does not contain RoHS Directive-restricted substances. Penalties include fines.
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ANSWERS FROM DANISH RoHS ENFORCEMENT OFFICIAL
I am  undertaking a  study into the implementation of the Restriction of H azardous S ubstances Directive 
( RoHS Directive’) in EU Member S tates. I would like to ask  you som e questions on the  transposition 
of the RoHS Directive into national law in your country a s  well a s  your plans for enforcing this law. I 
would be grateful if you could spend 20-30 minutes participating in a  telephone interview.
1. Can I confirm that the RoHS Directive w as transposed  into national legislation in [name national 
RoHS law]? [I do not have a  copy of this law, could you p lease tell m e w here it is published, or w here I 
can  get a  copy from?]
Regulation on the Limitation of Import and Sales of Electrical and Electronic Products Containing 
Certain Hazardous Substances (BEK No. 1008 of 12 October 2004). Copy of Regulation obtained.
2. Which body (or bodies) will be responsible for enforcing legal compliance in your country? Is this a 
(or a re  these) national or regional body (bodies)? W hat are  the relevant contact details? If you are  not 
the appropriate contact person, can you p lease tell m e who the appropriate person or persons is/are?
Environmental Protection Agency (Chemical Inspection Service). Contact details already obtained.
3. How do you interpret the phrase ‘put on the m arket’ used in Article 4 of the RoHS Directive?
Making a product available for the first time on the European Community market.
4. Will you be checking items of electrical and electronic equipm ent to verify their com pliance with 
national RoHS legislation from 1 July 2006? If not, do you intend to undertake checks at a  later date, 
perhaps after a ‘transition period’?
Checks will take place from 1 July 2006.
5. Will you expect producers of electrical and electronic equipm ent to sign a  RoHS-compliance 
register? If so, will registration be required at a  company-level or product-level? Will you or an 
alternative body oversee registration? W hat is the alternative body? Could you p lease  provide the 
contact details?
No registration will be required.
6. Do you intend to follow the RoHS Enforcement Guidance Document that is being drafted by the 
W aste Technical Adaptation Committee and the UK Department of T rade and Industry? Do you w ant 
to s e e  any changes m ade to the draft version of this docum ent (and why)? If you do not intend to 
follow the RoHS Enforcement Guidance Document, in what ways will you depart from the practices 
suggested  in this docum ent?
The RoHS Enforcement Guidance Document will be followed inasm uch that it is an  ‘expression of 
common se n se ’.
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7. Do you intend to publish guidance notes that producers of electrical and electronic equipm ent could 
follow, e.g. to dem onstrate legal com pliance?
Possibly.
8. W hat market surveillance do you intend to undertake? Will you be selecting products for 
investigation, if so  how? Will th ese  products be te sted?  If so, will this be a  screening or something 
m ore thorough? W hat standards will be used in testing?
Products will be selected for investigation through random sampling or in response to ‘tip-offs’ (e.g. 
from producers of electrical and electronic equipment and ‘watchdog’ organisations like the Danish 
Consumer Council). Samples of products will be subjected to screening tests in which ED-XRF 
equipment will be used. If the ED-XRF measurements taken ‘critically exceed’ the maximum 
concentration values for RoHS Directive-restricted substances, then the police will be informed and 
legal action will be taken. If the ED-XRF measurements are high (but not ‘critically’ so) producers of 
electrical and electronic equipment will be requested to stop selling products that were sampled. 
Further testing of product samples will then be undertaken; product sales will be allowed to resume if 
the samples tested are found to comply with RoHS Directive-restrictions.
9. If items of electrical and electronic equipm ent a re  legally-recognised a s  RoHS compliant in other EU 
Member S tates, will you also recognise these  items a s  RoHS compliant? Or will producers of electrical 
and electronic equipment have to establish product RoHS-compliance anew ?
Possibly.
10. Do you intend to link the enforcem ent of your national RoHS legislation with additional policies or 
targets (e.g. reductions in the u se  of hazardous substances other than those  restricted in the  RoHS 
Directive)?
Not specifically.
11. Will you expect producers of electrical and electronic equipm ent to compile and retain technical 
docum entation to dem onstrate RoHS-compliance?
• W hat type(s) of technical docum entation will you expect producers of electrical and  electronic 
equipm ent to compile?
[If testing is mentioned: do you favour a  particular te s t standard? If producers of electrical and 
electronic equipment are able to show that sam ples of their products conformed to this test 
standard, would you accept this a s  evidence of RoHS-compliance? Do you m ake a  distinction 
between internal testing of product sam ples by producers of electrical and electronic 
equipm ent and external testing of product sam ples by independent laboratories or te s t houses 
like SGS?]
• Will you expect technical documentation to be m ade available in any particular language(s)?
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• How long will you expect producers of electrical and electronic equipm ent to retain technical 
docum entation on file?
The compilation of technical documentation is not required, but producers of electrical and electronic 
equipment would be encouraged to compile and retain any technical documentation that they feel may 
help to demonstrate RoHS-compliance, particularly in case of disputes over compliance.
12. Can I p lease confirm the statutory offences that exist for RoHS non-com pliance in your 
jurisdiction? W hat penalties might producers of electrical and electronic equipm ent incur if RoHS non- 
com pliance is detected? W hat is the appeals procedure for producers of electrical and electronic 
equipm ent?
Principal statutory offence is failing to ensure that new electrical and electronic equipment put on the 
market does not contain RoHS Directive-restricted substances. Penalties include imprisonment and 
product withdrawals.
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ANSWERS FROM ESTONIAN RoHS ENFORCEMENT OFFICIAL
I am  undertaking a  study into the implementation of the Restriction of H azardous S ubstances Directive 
(‘RoHS Directive’) in EU Member S tates. I would like to ask  you som e questions on the transposition 
of the RoHS Directive into national law in your country a s  well a s  your plans for enforcing this law. I 
would be grateful if you could spend 20-30 minutes participating in a  telephone interview.
1. Can I confirm that the RoHS Directive w as transposed  into national legislation in [name national 
RoHS law]? [I do not have a  copy of this law, could you p lease tell me w here it is published, or w here I 
can  get a  copy from?]
Regulation No. 158 on the Restriction of Hazardous Substances. Copy obtained.
2. Which body (or bodies) will be responsible for enforcing legal compliance in your country? Is this a 
(or are  these) national or regional body (bodies)? W hat are the relevant contact details? If you are not 
the  appropriate contact person, can you p lease tell m e who the appropriate person or persons is/are?
Waste Department, Ministry of Environmental Affairs. Contact details already obtained.
3. How do you interpret the phrase ‘put on the market" used in Article 4 of the RoHS Directive?
Making a product available for the first time on the European Community market.
4. Will you be checking items of electrical and electronic equipm ent to verify their com pliance with 
national RoHS legislation from 1 July 2006? If not, do you intend to undertake checks a t a  later date, 
perhaps after a  ‘transition period ?
There will be a transition period; plans for market surveillance are still being prepared.
5. Will you expect producers of electrical and electronic equipm ent to sign a  RoHS-compliance 
register? If so, will registration be required a t a  company-level or product-level? Will you or an 
alternative body oversee registration? W hat is the alternative body? Could you p lease  provide the 
contact details?
No registration expectation. Only a WEEE registration is required.
6. Do you intend to follow the RoHS Enforcement Guidance Document that is being drafted by the 
W aste Technical Adaptation Committee and the UK Department of Trade and Industry? Do you want 
to s e e  any changes m ade to the draft version of this docum ent (and why)? If you do not intend to 
follow the RoHS Enforcement G uidance Document, in what w ays will you depart from the practices 
suggested  in this docum ent?
RoHS Enforcement Guidance Document will be followed. The Document may also be recommended 
as guidance for producers of electrical and electronic equipment once published.
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7. Do you intend to publish guidance notes that producers of electrical and electronic equipm ent could 
follow, e.g. to dem onstrate legal com pliance?
No, but the RoHS Enforcement Guidance Document may be translated and published.
8. W hat market surveillance do you intend to undertake? Will you be selecting products for 
investigation, if so  how? Will th ese  products be te sted? If so, will this be a  screening or something 
m ore thorough? W hat standards will be used in testing?
Plans for market surveillance are still being prepared.
9. If items of electrical and electronic equipm ent are  legally-recognised a s  RoHS compliant in other EU 
M ember S tates, will you also recognise th ese  items a s  RoHS compliant? Or will producers of electrical 
and electronic equipm ent have to establish product RoHS-compliance anew ?
Undecided.
10. Do you intend to link the enforcem ent of your national RoHS legislation with additional policies or
targets (e.g. reductions in the u se  of hazardous substances other than those restricted in the RoHS
Directive)?
No.
11. Will you expect producers of electrical and electronic equipm ent to compile and retain technical 
docum entation to dem onstrate RoHS-compliance?
• W hat type(s) of technical docum entation will you expect producers of electrical and electronic 
equipm ent to compile?
[If testing is mentioned: do you favour a  particular te s t standard? If producers of electrical and 
electronic equipm ent are able to show that sam ples of their products conformed to this test 
standard, would you accept this a s  evidence of RoHS-compliance? Do you m ake a  distinction
between internal testing of product sam ples by producers of electrical and  electronic
equipm ent and external testing of product sam ples by independent laboratories or te s t houses 
like SGS?]
• Will you expect technical docum entation to be m ade available in any particular language(s)?
• How long will you expect producers of electrical and electronic equipm ent to retain technical 
docum entation on file?
No expectations a s  ye t-p lan s  to be decided.
12. Can I p lease confirm the statutory offences that exist for RoHS non-com pliance in your 
jurisdiction? W hat penalties might producers of electrical and electronic equipm ent incur if RoHS non- 
com pliance is detected? W hat is the appeals procedure for producers of electrical and electronic 
equipm ent?
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Principal statutory offence is failing to ensure that new electrical and electronic equipment put on the 
market does not contain RoHS Directive-restricted substances. Penalty for non-compliance is fines (up 
to approximately EUR 3,200).
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ANSWERS FROM FINNISH RoHS ENFORCEMENT OFFICIAL
I am  undertaking a  study into the implementation of the Restriction of H azardous S ubstances Directive 
(‘RoHS Directive") in EU Member S tates. I would like to ask  you som e questions on the  transposition 
of the RoHS Directive into national law in your country a s  well a s  your plans for enforcing this law. I 
would be grateful if you could spend 20-30 minutes participating in a  telephone interview.
1. Can I confirm that the RoHS Directive w as transposed  into national legislation in [nam e national 
RoHS law]? [I do not have a  copy of this law, could you p lease tell m e w here it is published, or w here I 
can get a  copy from?]
Decree on the Restriction of the Use of Certain Hazardous Substances in Electrical and Electronic 
Equipment (Decree 852/2004). Copy of Decree obtained.
2. Which body (or bodies) will be responsible for enforcing legal com pliance in your country? Is this a 
(or a re  these) national or regional body (bodies)? W hat are the relevant contact details? If you are  not 
the appropriate contact person, can you p lease tell m e who the appropriate person or persons is/are?
Safety Technology Authority (TUKES). Contact details already obtained.
3. How do you interpret the phrase ‘put on the market" used in Article 4 of the RoHS Directive?
Making a product available for the first time on the European Community market.
4. Will you be checking items of electrical and electronic equipm ent to verify their com pliance with 
national RoHS legislation from 1 July 2006? If not, do you intend to undertake checks a t a  later date, 
perhaps after a  ‘transition period"?
There will be a ‘transition period’.
5. Will you expect producers of electrical and electronic equipm ent to sign a  RoHS-compliance 
register? If so, will registration be required at a  company-level or product-level? Will you or an 
alternative body oversee registration? W hat is the alternative body? Could you p lease  provide the 
contact details?
Registration will not be expected.
6. Do you intend to follow the RoHS Enforcement Guidance Document that is being drafted by the 
W aste Technical Adaptation Committee and the UK Departm ent of Trade and Industry? Do you want 
to s e e  any changes m ade to the draft version of this docum ent (and why)? If you do not intend to 
follow the RoHS Enforcement Guidance Document, in what ways will you depart from the  practices 
suggested  in this docum ent?
Intention is to follow the Guidance Document.
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7. Do you intend to publish guidance notes that producers of electrical and electronic equipm ent could 
follow, e.g. to dem onstrate legal com pliance?
No guidance notes will be published.
8. W hat market surveillance do you intend to undertake? Will you be selecting products for 
investigation, if so  how? Will th ese  products be te sted? If so, will this be a  screening or something 
more thorough? W hat standards will be used in testing?
Market surveiliance will entail acquiring and testing samples of products. Testing will be undertaken by 
independent laboratories; screening tests will be undertaken first.
9. If items of electrical and electronic equipm ent a re  legally-recognised a s  RoHS compliant in other ED 
M ember S tates, will you also recognise th ese  items a s  RoHS compliant? Or will producers of electrical 
and electronic equipm ent have to establish product RoHS-compliance anew ?
Undecided.
10. Do you intend to link the enforcem ent of your national RoHS legislation with additional policies or 
targets (e.g. reductions in the u se  of hazardous substances other than those restricted in the RoHS 
Directive)?
Not specifically.
11. Will you expect producers of electrical and electronic equipm ent to compile and retain technical 
docum entation to dem onstrate RoHS-compliance?
• W hat type(s) of technical docum entation will you expect producers of electrical and  electronic 
equipm ent to compile?
[If testing is mentioned; do you favour a  particular te s t standard? If producers of electrical and 
electronic equipment are able to show that sam ples of their products conform ed to this test 
standard, would you accept this a s  evidence of RoHS-compliance? Do you m ake a  distinction 
between internal testing of product sam ples by producers of electrical and electronic 
equipm ent and external testing of product sam ples by independent laboratories or te s t houses 
like SGS?]
• Will you expect technical docum entation to be m ade available in any particular language(s)?
• How long will you expect producers of electrical and electronic equipm ent to retain technical 
docum entation on file?
Producers of electrical and electronic equipment will not be expected to compile and retain technical 
documentation.
12. Can I p lease confirm the statutory offences that exist for RoHS non-com pliance in your 
jurisdiction? W hat penalties might producers of electrical and electronic equipm ent incur if RoHS non­
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com pliance is detected? W hat is the appeals procedure for producers of electrical and electronic 
equipm ent?
Principal statutory offence is failing to ensure that new electrical and electronic equipment put on the 
market does not contain RoHS Directive-restricted substances. Penalties include fines, imprisonment 
and product recalls.
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ANSWERS FROM FRENCH RoHS ENFORCEMENT OFFICIAL
I am  undertaking a  study into the implementation of the Restriction of H azardous S ubstances Directive 
(‘RoHS Directive’) in EU Member S tates. I would like to ask  you som e questions on the  transposition 
of the RoHS Directive into national law in your country a s  well a s  your plans for enforcing this law. I 
would be grateful if you could spend 20-30 m inutes participating in a  telephone interview.
1. Can I confirm that the RoHS Directive w as transposed  into national legislation in [nam e national 
RoHS law]? [I do not have a  copy of this law, could you p lease tell m e w here it is published, or w here I 
can  get a  copy from?]
Decree 2005-829 of 20/07/2005 (‘Decret relatif a la composition de équipements électriques et 
ectroniques et a l'élimination des dechets issus de ces équipements’) transposes the WEEE and RoHS 
Directives. Copy of Decree chained.
2. Which body (or bodies) will be responsible for enforcing legal com pliance in your country? Is this a 
(or a re  these) national or regional body (bodies)? W hat are  the relevant contact details? If you are  not 
the appropriate contact person, can  you please tell m e who the appropriate person or persons is/are?
The Agence de l'Environnement et de la Maîtrise de l'Energie. Contact details already obtained.
3. How do you interpret the phrase ‘put on the market' used in Article 4 of the RoHS Directive?
Making a product available for the first time on the European Community market.
4. Will you be checking items of electrical and electronic equipm ent to verify their com pliance with 
national RoHS legislation from 1 July 2006? If not, do you intend to undertake checks a t a  later date, 
perhaps after a  ‘transition period ?
After a transition period.
5. Will you expect producers of electrical and electronic equipm ent to sign a  RoHS-compliance 
register? If so, will registration be required a t a  company-level or product-level? Will you or an 
alternative body oversee registration? W hat is the alternative body? Could you p lease  provide the 
contact details?
Unlikely.
6. Do you intend to follow the RoHS Enforcement Guidance Document that is being drafted by the 
W aste Technical Adaptation Committee and the UK Departm ent of Trade and Industry? Do you want 
to se e  any changes m ade to the draft version of this docum ent (and why)? If you do not intend to 
follow the RoHS Enforcement Guidance Document, in what w ays will you depart from the practices 
suggested  in this docum ent?
The RoHS Enforcement Guidance Document will be followed in part.
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7. Do you intend to publish guidance notes that producers of electrical and electronic equipm ent could 
follow, e.g. to dem onstrate legal com pliance?
No, although the RoHS Enforcement Guidance Document will be translated from English to French and 
published online.
8. W hat market surveillance do you intend to undertake? Will you be selecting products for 
investigation, if so  how? Will these  products be te s ted?  If so, will this be a  screening or something 
more thorough? W hat standards will be used in testing?
Yet to be decided.
9. If items of electrical and electronic equipm ent a re  legally-recognised a s  RoHS com pliant in other EU 
Member S tates, will you also recognise th ese  items a s  RoHS compliant? Or will producers of electrical 
and electronic equipm ent have to establish product RoHS-compliance anew ?
Possibly.
10. Do you intend to link the enforcem ent of your national RoHS legislation with additional policies or 
targets (e.g. reductions in the use  of hazardous substances other than those restricted in the  RoHS 
Directive)?
Not specifically.
11. Will you expect producers of electrical and electronic equipm ent to compile and retain technical 
docum entation to dem onstrate RoHS-compliance?
• W hat type(s) of technical docum entation will you expect producers of electrical and  electronic 
equipm ent to compile?
[If testing is mentioned: do you favour a  particular te s t standard? If producers of electrical and 
electronic equipment are able to show that sam ples of their products conformed to this test 
standard, would you accept this a s  evidence of RoHS-compliance? Do you m ake a  distinction 
between internal testing of product sam ples by producers of electrical and  electronic 
equipm ent and external testing of product sam ples by independent laboratories or te s t houses 
like SGS?]
• Will you expect technical docum entation to be m ade available in any particular language(s)?
• How long will you expect producers of electrical and electronic equipm ent to retain technical 
docum entation on file?
No expectations as yet.
12. Can I p lease confirm the statutory offences that exist for RoHS non-com pliance in your 
jurisdiction? W hat penalties might producers of electrical and electronic equipm ent incur if RoHS non­
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com pliance is detected? W hat is the appeals procedure for producers of electrical and electronic 
equipm ent?
Principal statutory offence is failing to ensure that new electrical and electronic equipment put on the 
market does not contain RoHS Directive-restricted substances. Penalties include fines.
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ANSWERS FROM GERMAN RoHS ENFORCEMENT OFFICIAL
I am  undertaking a  study into the implementation of the Restriction of H azardous S ubstances Directive 
(‘RoHS Directive’) in EU Member S tates. I would like to ask  you som e questions on the transposition 
of the  RoHS Directive into national law in your country a s  well a s  your plans for enforcing this law. I 
would be grateful if you could spend 20-30 minutes participating in a  telephone interview.
1. Can I confirm that the RoHS Directive w as transposed  into national legislation in [nam e national 
RoHS law]? [I do not have a  copy of this law, could you p lease tell m e w here it is published, or w here I 
can get a  copy from?]
Act Governing the Sale, Return and Environmentally-Sound Disposal of Electrical and Electronic 
Equipment (Electrical and Electronic Equipment Act, or ElectroG). Copy of Act obtained.
2. Which body (or bodies) will be responsible for enforcing legal com pliance in your country? Is this a 
(or a re  these) national or regional body (bodies)? W hat are  the relevant contact details? If you are  not 
the appropriate contact person, can you please tell m e who the appropriate person or persons is/are?
Federal Environment Agency and govemments of the 16 German Landers (regions) [Officials in 
Bavaria, Baden-Wurtemberg and Lower Saxony were contacted and the answers that follow reflect 
their comments]. Contact details for Federal Environment Agency obtained.
3. How do you interpret the phrase ‘put on the market’ used in Article 4 of the RoHS Directive?
Making a product available for the first time on the European Community market.
4. Will you be checking items of electrical and electronic equipm ent to verify their com pliance with 
national RoHS legislation from 1 July 2006? If not, do you intend to undertake checks a t a  later date, 
perhaps after a  ‘transition period’?
Checks will being after a transition period (the length of which is to be decided).
5. Will you expect producers of electrical and electronic equipm ent to sign a  RoHS-compliance 
register? If so, will registration be required a t a  company-level or product-level? Will you or an 
alternative body oversee registration? W hat is the alternative body? Could you p lease  provide the 
contact details?
No expectation towards registration.
6. Do you intend to follow the RoHS Enforcement Guidance Document that is being drafted by the 
W aste Technical Adaptation Committee and the UK Department of Trade and Industry? Do you want 
to se e  any changes m ade to the draft version of this docum ent (and why)? If you do not intend to 
follow the RoHS Enforcement Guidance Document, in what w ays will you depart from the practices 
suggested  in this docum ent?
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RoHS Enforcement Guidance Document not heard of.
7. Do you intend to publish guidance notes that producers of electrical and electronic equipm ent could 
follow, e.g. to dem onstrate legal com pliance?
Possibly.
8. W hat market surveillance do you intend to undertake? Will you be selecting products for 
investigation, if so  how? Will th ese  products be te sted?  If so, will this be a  screening or something 
m ore thorough? W hat standards will be used in testing?
Market surveillance will follow the existing approach used to verify product compliance with chemicals 
management and safety legislation in which samples of products are selected and tested based on the 
number of products distributed and sold in Germany. Sampling may also be informed by ‘tip-offs’. 
Testing will be conducted using ED-XRF equipment first (as a screening test) followed by destmctive 
chemical analysis using ICP if non-compliance is indicated (at a laboratory certified to ISO 
17025:2005).
9. If items of electrical and electronic equipm ent are  legally-recognised a s  RoHS com pliant in other EU 
M ember S tates, will you also recognise th ese  items a s  RoHS compliant? Or will producers of electrical 
and electronic equipm ent have to establish product RoHS-compliance anew ?
Undecided.
10. Do you intend to link the enforcem ent of your national RoHS legislation with additional policies or 
targets (e.g. reductions in the u se  of hazardous substances other than those  restricted in the  RoHS 
Directive)?
Undecided.
11. Will you expect producers of electrical and electronic equipm ent to compile and retain technical 
docum entation to dem onstrate RoHS-compliance?
• W hat type(s) of technical docum entation will you expect producers of electrical and  electronic 
equipm ent to compile?
[If testing is mentioned: do you favour a  particular te s t standard? If producers of electrical and 
electronic equipm ent are able to show that sam ples of their products conform ed to this test 
standard, would you accept this a s  evidence of RoHS-compliance? Do you m ake a  distinction 
between internal testing of product sam ples by producers of electrical and  electronic 
equipm ent and external testing of product sam ples by independent laboratories or te s t houses 
like SGS?]
• Will you expect technical docum entation to be m ade available in any particular language(s)?
• How long will you expect producers of electrical and electronic equipm ent to retain technical 
documentation on file?
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Process-oriented technical documentation w as favoured by the Bavarian RoHS enforcement official. 
Reports from audits of suppliers’ management practices were favoured by the Baden-Wurtemberg 
RoHS enforcement official. The Baden-Wurtemberg RoHS enforcement official also expected 
producers to retain technical documentation that demonstrated that they had tested samples of their 
products to verify RoHS-compliance. Technical documentation would be expected to be made 
available in German in Lower Saxony (providing documentation in English would not be acceptable).
12. Can I p lease confirm the statutory offences that exist for RoHS non-com pliance in your 
jurisdiction? W hat penalties might producers of electrical and electronic equipm ent incur if RoHS non- 
com pliance is detected? W hat is the appeals procedure for producers of electrical and  electronic 
equipm ent?
Principal statutory offence is failing to ensure that new electrical and electronic equipment put on the 
market does not contain RoHS Directive-restricted substances. Penalties of fines.
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ANSWERS FROM GREEK RoHS ENFORCEMENT OFFICIAL
I am  undertaking a  study into the implementation of the Restriction of H azardous S ubstances Directive 
(‘RoHS Directive") in EU Member S tates. I would like to ask  you som e questions on the  transposition 
of the RoHS Directive into national law in your country a s  well a s  your plans for enforcing this law. I 
would be grateful if you could spend 20-30 m inutes participating in a  telephone interview.
1. Can I confirm that the RoHS Directive w as transposed  into national legislation in [nam e national 
RoHS law]? [I do not have a copy of this law, could you p lease  tell me w here it is published, or w here I 
can get a  copy from?]
Presidential Decree No. 117/2004. Copy of Decree obtained.
2. Which body (or bodies) will be responsible for enforcing legal com pliance in your country? Is this a 
(or are  these) national or regional body (bodies)? W hat are  the relevant contact details? If you a re  not 
the appropriate contact person, can you please tell m e who the appropriate person or persons is/are?
Ministry of Environment. Contact details already obtained.
3. How do you interpret the phrase ‘put on the m arket’ used in Article 4 of the RoHS Directive?
Possibly making a product available for the first time on the European Community market, but this 
needs to be confirmed.
4. Will you be checking items of electrical and electronic equipm ent to verify their com pliance with 
national RoHS legislation from 1 July 2006? If not, do you intend to undertake checks a t a  later date, 
perhaps after a  ‘transition period’?
No plans as yet.
5. Will you expect producers of electrical and electronic equipm ent to sign a  RoHS-compliance 
register? If so, will registration be required a t a  company-level or product-level? Will you or an 
alternative body oversee registration? W hat is the alternative body? Could you p lease  provide the 
contact details?
No expectation.
6. Do you intend to follow the RoHS Enforcement G uidance Document that is being drafted by the 
W aste Technical Adaptation Committee and the UK Departm ent of Trade and Industry? Do you w ant 
to s e e  any changes m ade to the draft version of this docum ent (and why)? If you do not intend to 
follow the RoHS Enforcement Guidance Document, in w hat ways will you depart from the  practices 
suggested  in this docum ent?
Unsure.
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7. Do you intend to publish guidance notes that producers of electrical and electronic equipm ent could 
follow, e.g. to dem onstrate legal com pliance?
No plans as yet.
8. W hat market surveillance do you intend to undertake? Will you be selecting products for 
investigation, if so  how? Will th ese  products be te sted?  If so, will this be a  screening or something 
m ore thorough? W hat standards will be used in testing?
Technical documentation will be inspected when products are in customs.
9. If items of electrical and electronic equipm ent are  legally-recognised a s  RoHS com pliant in other EU 
M ember S tates, will you also recognise th ese  items a s  RoHS compliant? Or will producers of electrical 
and electronic equipm ent have to establish product RoHS-compliance anew ?
Undecided.
10. Do you intend to link the enforcem ent of your national RoHS legislation with additional policies or 
targets (e.g. reductions in the u se  of hazardous substances other than those restricted in the RoHS 
Directive)?
Undecided.
11. Will you expect producers of electrical and electronic equipm ent to compile and retain technical 
docum entation to dem onstrate RoHS-compliance?
• W hat type(s) of technical docum entation will you expect producers of electrical and  electronic 
equipm ent to compile?
[If testing is mentioned: do you favour a  particular te s t standard? If producers of electrical and 
electronic equipment are able to show that sam ples of their products conform ed to this test 
standard, would you accept this a s  evidence of RoHS-compliance? Do you m ake a  distinction 
between internal testing of product sam ples by producers of electrical and  electronic 
equipm ent and external testing of product sam ples by independent laboratories or te s t h ouses  
like SGS?]
• Will you expect technical docum entation to be m ade available in any particular language(s)?
• How long will you expect producers of electrical and electronic equipm ent to retain technical 
docum entation on file?
Producers of electrical and electronic equipment will be expected to compile technical documentation 
that they can present to customs officials as declarations of RoHS-compliance (type(s) of technical 
documentation that will be acceptable for this has yet to be decided).
12. Can I p lease confirm the statutory offences that exist for RoHS non-com pliance in your 
jurisdiction? W hat penalties might producers of electrical and electronic equipm ent incur if RoHS non­
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com pliance is detected? W hat is the appeals procedure for producers of electrical and electronic 
equipm ent?
Principal statutory offence is failing to ensure that new electrical and electronic equipment put on the 
market does not contain RoHS Directive-restricted substances. Penalties include fines.
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ANSWERS FROM HUNGARIAN RoHS ENFORCEMENT OFFICIAL
I am  undertaking a  study into the implementation of the Restriction of H azardous S ubstances Directive 
(‘RoHS Directive") in EU Member S tates. I would like to ask  you som e questions on the  transposition 
of the RoHS Directive into national law in your country a s  well a s  your plans for enforcing this law. I 
would be grateful if you could spend 20-30 m inutes participating in a  telephone interview.
1. Can I confirm that the RoHS Directive w as transposed  into national legislation in [nam e national 
RoHS law]? [I do not have a  copy of this law, could you p lease tell me w here it is published, or w here I 
can  get a  copy from?]
Ministerial Decree 16/2004 (X.8) KvVm on the Restriction of Hazardous Material Application in 
Electrical and Electronic Equipment. Also Ministerial Dedcree 15/2004 on Reporting. Copies of 
Decree obtained.
2. Which body (or bodies) will be responsible for enforcing legal compliance in your country? Is this a 
(or are  these) national or regional body (bodies)? W hat a re  the relevant contact details? If you are  not 
the appropriate contact person, can you please tell m e who the appropriate person or persons is/are?
Likely to be National Directorate for the Environment, Nature and Water (to be confirmed). 
Directorate’s contact details already obtained.
3. How do you interpret the phrase ‘put on the market" used in Article 4 of the RoHS Directive?
Making a product available for the first time on the European Community market.
4. Will you be checking items of electrical and electronic equipm ent to verify their com pliance with 
national RoHS legislation from 1 July 2006? If not, do you intend to undertake checks a t a  later date, 
perhaps after a ‘transition period"?
Checks will be begin from 1 July 2006. These checks will target producers who are ‘WEEE- and 
RoHS-registered’. Further checks will be undertaken after 12 months for non-registered producers.
5. Will you expect producers of electrical and electronic equipm ent to sign a  RoHS-com pliance 
register? If so, will registration be required a t a  company-level or product-level? Will you or an 
alternative body oversee registration? W hat is the alternative body? Could you p lease  provide the 
contact details?
Registration will be expected. A company-level registration will be required.
6. Do you intend to follow the RoHS Enforcement Guidance Document that is being drafted by the 
W aste Technical Adaptation Committee and the UK Departm ent of Trade and Industry? Do you w ant 
to se e  any changes m ade to the draft version of this docum ent (and why)? If you do not intend to 
follow the RoHS Enforcement Guidance Document, in what w ays will you depart from the  practices 
suggested  in this docum ent?
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Undecided. The approach of checking technical documentation before testing advocated in the RoHS 
Enforcement Guidance Document is favoured.
7. Do you intend to publish guidance notes that producers of electrical and electronic equipm ent could 
follow, e.g. to dem onstrate legal com pliance?
No plans to.
8. W hat market surveillance do you intend to undertake? Will you be selecting products for 
investigation, if so  how? Will th ese  products be te sted?  If so, will this be a  screening or something 
more thorough? W hat standards will be used in testing?
Market surveillance will involve checking technical documentation.
9. If items of electrical and electronic equipm ent are legally-recognised a s  RoHS com pliant in other EU 
M ember S tates, will you also recognise th ese  items a s  RoHS compliant? Or will producers of electrical 
and electronic equipment have to establish product RoHS-compliance anew ?
Undecided.
10. Do you intend to link the enforcem ent of your national RoHS legislation with additional policies or 
targets (e.g. reductions in the u se  of hazardous substances other than those  restricted in th e  RoHS 
Directive)?
No.
11. Will you expect producers of electrical and electronic equipm ent to compile and  retain technical 
docum entation to dem onstrate RoHS-compliance?
• W hat type(s) of technical docum entation will you expect producers of electrical and  electronic 
equipm ent to compile?
[If testing is mentioned: do you favour a  particular te s t standard? If producers of electrical and 
electronic equipm ent are  able to show that sam ples of their products conform ed to this test 
standard, would you accept this a s  evidence of RoHS-compliance? Do you m ake a  distinction 
between internal testing of product sam ples by producers of electrical and electronic 
equipm ent and external testing of product sam ples by independent laboratories or te s t h ouses 
like SGS?]
• Will you expect technical docum entation to be m ade available in any particular language(s)?
• How long will you expect producers of electrical and electronic equipm ent to retain technical 
docum entation on file?
Compilation and retention of technical documentation is expected. Types of documentation that 
producers will be expected to compile include supplier certifications of component/material compliance 
and copies of internal procedures and technical standards (following suggestions made in draff RoHS
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Enforcement Guidance Document). Technical documentation should be prepared in Hungarian, 
although English versions will be accepted.
12. Can I p lease confirm the statutory offences that exist for RoHS non-com pliance in your 
jurisdiction? W hat penalties might producers of electrical and electronic equipm ent incur if RoHS non- 
com pliance is detected? W hat is the appeals procedure for producers of electrical and electronic 
equipm ent?
Principal statutory offence is failing to ensure that new electrical and electronic equipment put on the 
market does not contain RoHS Directive-restricted substances. Penalty of fines.
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ANSWERS FROM IRISH RoHS ENFORCEMENT OFFICIAL
I am  undertaking a  study into the implementation of the Restriction of H azardous S ubstances Directive 
( RoHS Directive’) in EU Member S tates. I would like to ask  you som e questions on the  transposition 
of the RoHS Directive into national law in your country a s  well a s  your plans for enforcing this law. I 
would be grateful if you could spend 20-30 m inutes participating in a  telephone interview.
1. Can I confirm that the RoHS Directive w as transposed  into national legislation in [nam e national 
RoHS law]? [I do not have a  copy of this law, could you p lease tell me w here it is published, or w here I 
can  get a  copy from?]
Waste Management (Restriction of Certain Hazardous Substances in EEE) Regulations 2005, 
Statutory Instrument No. 341 of 2005. Copy of Regulations obtained.
2. Which body (or bodies) will be responsible for enforcing legal com pliance in your country? Is this a 
(or are  these) national or regional body (bodies)? W hat a re  the relevant contact details? If you are  not 
the appropriate contact person, can you p lease tell m e who the appropriate person or persons is/are?
Environmental Protection Agency. Contact details already obtained.
3. How do you interpret the phrase ‘put on the market’ used in Article 4 of the  RoHS Directive?
Making a product available for the first time on the European Community market (confirmed in 
Department of Environment, Heritage and Local Government guidance note published on 22 March 
2006).
4. Will you be checking items of electrical and electronic equipm ent to verify their com pliance with 
national RoHS legislation from 1 July 2006? If not, do you intend to undertake checks a t a  later date, 
perhaps after a  ‘transition period"?
Checks will begin from 1 July 2006.
5. Will you expect producers of electrical and electronic equipm ent to sign a  RoHS-compliance 
register? If so, will registration be required a t a  company-level or product-level? Will you or an 
alternative body oversee registration? W hat is the alternative body? Could you p lease  provide the 
contact details?
No registration expectation.
6. Do you intend to follow the RoHS Enforcement Guidance Document that is being drafted by the 
W aste Technical Adaptation Committee and the UK Departm ent of T rade and Industry? Do you want 
to se e  any changes m ade to the draft version of this docum ent (and why)? If you do not intend to 
follow the RoHS Enforcement Guidance Document, in w hat w ays will you depart from the practices 
suggested  in this docum ent?
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Possibly, waiting on the final version of the Document to be published first.
7. Do you intend to publish guidance notes that producers of electrical and electronic equipm ent could 
follow, e.g. to dem onstrate legal com pliance?
Possibly.
8. W hat m arket surveillance do you intend to undertake? Will you be selecting products for 
investigation, if so  how? Will th ese  products be te sted?  If so, will this be a  screening or something 
more thorough? W hat standards will be used in testing?
Market surveillance will include requesting technical details on items of electrical and electronic 
equipment, verifying components in use in items of electrical and electronic equipment (producers 
should be able to show the EPA material declarations), and obtaining samples of items of electrical and 
electronic equipment and testing them to verify compliance.
9. If items of electrical and electronic equipm ent are  legally-recognised a s  RoHS compliant in other EU 
M ember S tates, will you also recognise these  item s a s  RoHS compliant? Or will producers of electrical 
and electronic equipm ent have to establish product RoHS-compliance anew ?
Undecided.
10. Do you intend to link the enforcem ent of your national RoHS legislation with additional policies or 
targets (e.g. reductions in the u se  of hazardous substances other than those restricted in the  RoHS 
Directive)?
Undecided.
11. Will you expect producers of electrical and electronic equipm ent to compile and retain technical 
docum entation to dem onstrate RoHS-compliance?
• W hat type(s) of technical docum entation will you expect producers of electrical and  electronic 
equipm ent to compile?
[If testing is mentioned: do you favour a particular te s t standard? If producers of electrical and 
electronic equipment are able to show that sam ples of their products conform ed to this test 
standard, would you accept this a s  evidence of RoHS-compliance? Do you m ake a  distinction 
between internal testing of product sam ples by producers of electrical and electronic 
equipm ent and external testing of product sam ples by independent laboratories or te s t houses 
like SGS?]
• Will you expect technical docum entation to be m ade available in any particular language(s)?
• How long will you expect producers of electrical and electronic equipm ent to retain technical 
docum entation on file?
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Material declarations should be compiled and retained in English. Technical documentation should be 
retained for six years starting from the end of the year in which the equipment w as last put on the 
market.
12. Can I p lease confirm the statutory offences that exist for RoHS non-com pliance in your 
jurisdiction? W hat penalties might producers of electrical and electronic equipm ent incur if RoHS non- 
com pliance is detected? W hat is the appeals procedure for producers of electrical and electronic 
equipm ent?
Statutory offences are: failing to ensure that new electrical and electronic equipment put on the market 
does not contain RoHS Directive-restricted substances; and failing to follow record-keeping 
requirements (technical documentation).
Penalties include the immediate withdrawal from the Irish marketplace of any products found not to 
comply with Irish RoHS Regulations as well as product recalls. ‘Final users’ will need to be notified too: 
notification of RoHS non-compliance must be published in at least three national newspapers over 
three consecutive days. Notices should fill half of one page of a broadsheet newspaper or one full 
page of a tabloid newspaper.
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ANSWERS FROM ITALIAN RoHS ENFORCEMENT OFFICIAL
I am  undertaking a  study into the implementation of the Restriction of H azardous S ubstances Directive 
( RoHS Directive’) in EU Member S tates. I would like to ask  you som e questions on the transposition 
of the RoHS Directive into national law in your country a s  well a s  your plans for enforcing this law. I 
would be grateful if you could spend 20-30 minutes participating in a  telephone interview.
1. Can I confirm that the RoHS Directive w as transposed  into national legislation in [nam e national 
RoHS law]? [I do not have a  copy of this law, could you p lease tell m e w here it is published, or w here I 
can get a  copy from?]
Legislative Decree No. 151 of 25 July 2005 (Decree 151/2005). Copy of Decree obtained.
2. Which body (or bodies) will be responsible for enforcing legal com pliance in your country? Is this a 
(or are  these) national or regional body (bodies)? W hat are the relevant contact details? If you are  not 
the  appropriate contact person, can  you p lease tell m e who the appropriate person or persons is/are?
Anticipated to be a division of the Italian Ministry of the Environment (to be confirmed). Contact details 
of Ministry obtained.
3. How do you interpret the phrase ‘put on the m arket’ used in Article 4 of the RoHS Directive?
The phrase is interpreted in the same way as ‘placed on the market’ that is defined in the European 
Commission’s ‘Blue Book’.
4. Will you be checking items of electrical and electronic equipm ent to verify their com pliance with 
national RoHS legislation from 1 July 2006? If not, do you intend to undertake checks a t a  later date, 
perhaps after a  ‘transition period’?
Undecided.
5. Will you expect producers of electrical and electronic equipm ent to sign a  RoHS-compliance 
register? If so, will registration be required a t a  company-level or product-level? Will you or an 
alternative body oversee registration? W hat is the alternative body? Could you p lease  provide the 
contact details?
Undecided.
6. Do you intend to follow the RoHS Enforcement Guidance Document that is being drafted by the 
W aste Technical Adaptation Committee and the UK Departm ent of Trade and Industry? Do you want 
to s e e  any changes m ade to the draft version of this docum ent (and why)? If you do not intend to 
follow the  RoHS Enforcement Guidance Document, in what ways will you depart from the practices 
suggested  in this docum ent?
Undecided.
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7. Do you intend to publish guidance notes that producers of electrical and electronic equipm ent could 
follow, e.g. to dem onstrate legal com pliance? ''
Undecided.
8. W hat market surveillance do you intend to undertake? Will you be selecting products for 
investigation, if so  how? Will th ese  products be te sted? If so, will this be a  screening or something 
more thorough? W hat standards will be used in testing?
Undecided.
9. If items of electrical and electronic equipm ent are  legally-recognised a s  RoHS com pliant in other EU 
M ember S tates, will you also recognise th ese  items a s  RoHS compliant? Or will producers of electrical 
and electronic equipment have to establish product RoHS-compliance anew ?
Undecided.
10. Do you intend to link the enforcem ent of your national RoHS legislation with additional policies or 
targets (e.g. reductions in the u se  of hazardous substances other than those restricted in the  RoHS 
Directive)?
Undecided.
11. Will you expect producers of electrical and electronic equipm ent to compile and retain technical 
docum entation to dem onstrate RoHS-compliance?
• W hat type(s) of technical docum entation will you expect producers of electrical and electronic 
equipm ent to compile?
[If testing is mentioned: do you favour a  particular te s t standard? If producers of electrical and 
electronic equipment are able to show that sam ples of their products conform ed to this test 
standard, would you accept this a s  evidence of RoHS-compliance? Do you m ake a  distinction 
between internal testing of product sam ples by producers of electrical and  electronic 
equipm ent and external testing of product sam ples by independent laboratories or te s t houses 
like SGS?]
• Will you expect technical docum entation to be m ade available in any particular language(s)?
• How long will you expect producers of electrical and electronic equipm ent to retain technical 
docum entation on file?
Undecided.
12. Can I p lease confirm the statutory offences that exist for RoHS non-com pliance in your 
jurisdiction? W hat penalties might producers of electrical and electronic equipm ent incur if RoHS non- 
com pliance is detected? W hat is the appeals procedure for producers of electrical and  electronic 
equipm ent?
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Principal statutory offence is failing to ensure that new electrical and electronic equipment put on the 
market does not contain RoHS Directive-restricted substances. Penalties include fines of up to EUR  
500 ‘per product item’ and/or EUR 100,000 (applicable for WEEE infringements, unsure whether this 
would apply to RoHS infringements).
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ANSWERS FROM LUXEMBURGER RoHS ENFORCEMENT OFFICIAL
I am  undertaking a  study into the implementation of the Restriction of H azardous S ubstances Directive 
(‘RoHS Directive") in EU Member S tates. I would like to ask  you som e questions on the transposition 
of the RoHS Directive into national law in your country a s  well a s  your plans for enforcing this law. I 
would be grateful if you could spend 20-30 m inutes participating in a  telephone interview.
1. Can I confirm that the RoHS Directive w as transposed  into national legislation in [nam e national 
RoHS law]? [I do not have a  copy of this law, could you p lease tell m e w here it is published, or w here I 
can  get a  copy from?]
Règlement grand-ducal du 18/01/2005 relatif aux dechets des EEE ainsi qu'a la limitation d'emploi de 
certains de leurs composant dangereux. Copy obtained.
2. Which body (or bodies) will be responsible for enforcing legal com pliance in your country? Is this a 
(or a re  these) national or regional body (bodies)? W hat are  the relevant contact details? If you are  not 
the appropriate contact person, can you p lease tell m e who the appropriate person or persons is/are?
Undecided -  administration is currently being overseen by the Ministry of the Environment (contact 
details obtained).
3. How do you interpret the phrase ‘put on the market" used in Article 4 of the RoHS Directive?
Making a product available for the first time on the European Community market.
4. Will you be checking items of electrical and electronic equipm ent to verify their com pliance with 
national RoHS legislation from 1 July 2006? If not, do you intend to undertake checks a t a  later date, 
perhaps after a  ‘transition period"?
As enforcement plans are still being developed, a transition period is likely.
5. Will you expect producers of electrical and electronic equipm ent to sign a  RoHS-compliance 
register? If so, will registration be required a t a  company-level or product-level? Will you or an 
alternative body oversee registration? W hat is the alternative body? Could you p lease  provide the 
contact details?
Very unlikely.
6. Do you intend to follow the RoHS Enforcement Guidance Document that is being drafted by the 
W aste Technical Adaptation Committee and the UK Departm ent of Trade and Industry? Do you want 
to se e  any changes m ade to the draft version of this docum ent (and why)? If you do not intend to 
follow the RoHS Enforcement Guidance Document, in what ways will you depart from the  practices 
suggested  in this docum ent?
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In principle, the intention is to follow the RoHS Enforcement Guidance Document. However, the 
decision rests on the publication of a final version of this Document.
7. Do you intend to publish guidance notes that producers of electrical and electronic equipm ent could 
follow, e.g. to dem onstrate legal com pliance?
No plans to.
8. W hat market surveillance do you intend to undertake? Will you be selecting products for 
investigation, if so  how? Will th ese  products be te sted?  If so, will this be a  screening or something 
m ore thorough? W hat standards will be used in testing?
Undecided.
9. If items of electrical and electronic equipm ent are  legally-recognised a s  RoHS compliant in other EU 
M ember S tates, will you also recognise these  items a s  RoHS compliant? Or will producers of electrical 
and electronic equipm ent have to establish product RoHS-compliance anew ?
In principle, yes.
10. Do you intend to link the enforcem ent of your national RoHS legislation with additional policies or 
targets (e.g. reductions in the u se  of hazardous substances other than those  restricted in the  RoHS 
Directive)?
Not speciflcally.
11. Will you expect producers of electrical and electronic equipm ent to compile and retain technical 
docum entation to dem onstrate RoHS-compliance?
• W hat type(s) of technical docum entation will you expect producers of electrical and electronic 
equipm ent to compile?
[If testing is mentioned: do you favour a  particular te s t standard? If producers of electrical and 
electronic equipm ent are able to show that sam ples of their products conformed to this test 
standard, would you accept this a s  evidence of RoHS-compliance? Do you m ake a  distinction 
between internal testing of product sam ples by producers of electrical and  electronic 
equipm ent and external testing of product sam ples by independent laboratories or te s t houses 
like SGS?]
• Will you expect technical docum entation to be m ade available in any particular language(s)?
• How long will you expect producers of electrical and electronic equipm ent to retain technical 
docum entation on file?
Unlikely that producers will be required to compile and retain technical documentation.
12. Can 1 p lease confirm the statutory offences that exist for RoHS non-com pliance in your 
jurisdiction? W hat penalties might producers of electrical and electronic equipm ent incur if RoHS non­
47
A.D. Martin Appendices
com pliance is detected? W hat is the appeals procedure for producers of electrical and electronic 
equipm ent?
Principal statutory offence is failing to ensure that new electrical and electronic equipment put on the 
market does not contain RoHS Directive-restricted substances. Penalties include fines and cessation 
of trading.
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ANSWERS FROM DUTCH RoHS ENFORCEMENT OFFICAL
I am  undertaking a  study into the implementation of the Restriction of H azardous S ubstances Directive 
( RoHS Directive’) in EU Member S tates. I would like to ask  you som e questions on the  transposition 
of the RoHS Directive into national law in your country a s  well a s  your plans for enforcing this law. I 
would be grateful if you could spend 20-30 m inutes participating in a  telephone interview.
1. Can I confirm that the RoHS Directive w as transposed  into national legislation in [nam e national 
RoHS law]? [I do not have a  copy of this law, could you p lease tell me w here it is published, or w here I 
can get a  copy from?]
WEEE Management Decree and WEEE Management Regulations. Copies of decree and regulations 
obtained.
2. Which body (or bodies) will be responsible for enforcing legal com pliance in your country? Is this a 
(or a re  these) national or regional body (bodies)? W hat are the relevant contact details? If you are  not 
the appropriate contact person, can you p lease tell m e who the appropriate person or persons is/are?
VROM (Ministry of Housing, Spatial Planning and the Environment). Contact details already obtained.
3. How do you interpret the phrase ‘put on the market’ used in Article 4 of the RoHS Directive?
Making a product available for the first time on the European Community market.
4. Will you be checking items of electrical and electronic equipm ent to verify their com pliance with 
national RoHS legislation from 1 July 2006? If not, do you intend to undertake checks a t a  later date, 
perhaps after a  ‘transition period’?
Checking is anticipated to start from 1 July 2006.
5. Will you expect producers of electrical and electronic equipm ent to sign a  RoHS-compliance 
register? If so, will registration be required at a  company-level or product-level? Will you or an 
alternative body oversee registration? W hat is the alternative body? Could you p lease  provide the 
contact details?
No registration expectation.
6. Do you intend to follow the RoHS Enforcement Guidance Document that is being drafted by the 
W aste Technical Adaptation Committee and the UK Department of Trade and Industry? Do you w ant 
to s e e  any changes m ade to the draft version of this docum ent (and why)? If you do not intend to 
follow the RoHS Enforcement Guidance Document, in what w ays will you depart from the practices 
suggested  in this docum ent?
Yes -  intention is to follow RoHS Enforcement Guidance Document (decision will be made once the 
final copy of the Document is published).
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7. Do you intend to publish guidance notes that producers of electrical and electronic equipm ent could 
follow, e.g. to dem onstrate legal com pliance?
Unlikely.
8. W hat market surveillance do you intend to undertake? Will you be selecting products for 
investigation, if so  how? Will th ese  products be te s ted?  If so, will this be a  screening or something 
more thorough? W hat standards will be used in testing?
Market surveillance undecided.
9. If items of electrical and electronic equipm ent a re  legally-recognised a s  RoHS com pliant in other ED 
Member S tates, will you also recognise th ese  items a s  RoHS compliant? Or will producers of electrical 
and electronic equipm ent have to establish product RoHS-compliance anew ?
Undecided.
10. Do you intend to link the enforcem ent of your national RoHS legislation with additional policies or 
targets (e.g. reductions in the u se  of hazardous substances other than those restricted in the RoHS 
Directive)?
Not specifically.
11. Will you expect producers of electrical and electronic equipm ent to compile and retain technical 
docum entation to dem onstrate RoHS-compliance?
• W hat type(s) of technical docum entation will you expect producers of electrical and  electronic 
equipm ent to compile?
[If testing is mentioned: do you favour a particular te s t standard? If producers of electrical and 
electronic equipment are  able to show that sam ples of their products conform ed to this test 
standard, would you accept this a s  evidence of RoHS-compliance? Do you m ake a  distinction 
between internal testing of product sam ples by producers of electrical and  electronic 
equipm ent and external testing of product sam ples by independent laboratories or te s t houses 
like SGS?]
• Will you expect technical docum entation to be m ade available in any particular language(s)?
•  How long will you expect producers of electrical and electronic equipm ent to retain technical 
docum entation on file?
On the basis of the enforcement of existing laws (e.g. for product safety), it is anticipated that 
producers of electrical and electronic equipment will be expected to compile and retain technical 
documentation (types of technical documentation expected to be confirmed though).
12. Can I p lease confirm the statutory offences that exist for RoHS non-com pliance in your 
jurisdiction? W hat penalties might producers of electrical and electronic equipm ent incur if RoHS non­
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com pliance is detected? W hat is the  appeals procedure for producers of electrical and electronic 
equipm ent?
Principal statutory offence is failing to ensure that new electrical and electronic equipment put on the 
market does not contain RoHS Directive-restricted substances. Penalties include fines and product 
withdrawals (confiscation and seizure of goods).
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ANSWERS FROM POLISH RoHS ENFORCEMENT OFFICIAL
I am  undertaking a study into the implementation of the Restriction of H azardous S ubstances Directive 
(‘RoHS Directive’) in EU Member S tates. I would like to ask  you som e questions on the transposition 
of the  RoHS Directive into national law in your country a s  well a s  your plans for enforcing this law. I 
would be grateful if you could spend 20-30 m inutes participating in a  telephone interview.
1. Can I confirm that the RoHS Directive w as transposed  into national legislation in [name national 
RoHS law]? [I do not have a  copy of this law, could you p lease tell m e w here it is published, or w here I 
can  get a  copy from?]
Ordinance of the Ministry of Economy and Labour on Detailed Requirements Relating to Restrictions of 
Use in Electrical and Electronic Equipment of Some Substances that may Negatively Influence the 
Environment. Copy of Ordinance obtained.
2. Which body (or bodies) will be responsible for enforcing legal com pliance in your country? Is this a 
(or are  these) national or regional body (bodies)? W hat a re  the relevant contact details? If you are  not 
the appropriate contact person, can you p lease tell m e who the appropriate person or persons is/are?
Possibly the General Inspectorate for Environmental Protection (to be confirmed). Contact details of 
the General Inspectorate already obtained.
3. How do you interpret the phrase ‘put on the m arket’ used in Article 4 of the RoHS Directive?
Unsure.
4. Will you be checking items of electrical and electronic equipm ent to verify their com pliance with 
national RoHS legislation from 1 July 2006? If not, do you intend to undertake checks a t a  later date, 
perhaps after a  ‘transition period’?
Enforcement will begin from 1 July 2006; checking items of electrical and electronic equipment is 
anticipated as method of market surveillance (but yet to be confirmed).
5. Will you expect producers of electrical and electronic equipm ent to sign a  RoHS-compliance 
register? If so, will registration be required at a  company-level or product-level? Will you or an 
alternative body oversee registration? W hat is the alternative body? Could you p lease  provide the 
contact details?
No registration will be required.
6. Do you intend to follow the RoHS Enforcement Guidance Document that is being drafted by the 
W aste Technical Adaptation Committee and the UK Departm ent of Trade and Industry? Do you want 
to se e  any changes m ade to the draft version of this docum ent (and why)? If you do not intend to 
follow the RoHS Enforcement Guidance Document, in what w ays will you depart from the  practices 
suggested  in this docum ent?
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No comment.
7. Do you intend to publish guidance notes that producers of electrical and electronic equipm ent could 
follow, e.g. to dem onstrate legal com pliance?
No plans to.
8. W hat market surveillance do you intend to undertake? Will you be selecting products for 
investigation, if so  how? Will th ese  products be te sted?  If so, will this be a  screening or something 
m ore thorough? W hat standards will be used in testing?
Market surveillance plans need to be prepared.
9. If items of electrical and electronic equipm ent are  legally-recognised a s  RoHS compliant in other EU 
M ember S tates, will you also recognise th ese  items a s  RoHS compliant? Or will producers of electrical 
and electronic equipm ent have to establish product RoHS-compliance anew ?
Undecided.
10. Do you intend to link the enforcem ent of your national RoHS legislation with additional policies or 
targets (e.g. reductions in the u se  of hazardous substances other than those  restricted in the RoHS 
Directive)?
Not specifically.
11. Will you expect producers of electrical and electronic equipm ent to compile and retain technical 
docum entation to dem onstrate RoHS-compliance?
• W hat type(s) of technical docum entation will you expect producers of electrical and  electronic 
equipm ent to compile?
[If testing is mentioned: do you favour a  particular te s t standard? If producers of electrical and 
electronic equipm ent are able to show that sam ples of their products conformed to this test 
standard, would you accept this a s  evidence of RoHS-compliance? Do you m ake a  distinction 
between internal testing of product sam ples by producers of electrical and  electronic 
equipm ent and external testing of product sam ples by independent laboratories or te s t houses 
like SGS?]
• Will you expect technical docum entation to be m ade available in any particular language(s)?
• How long will you expect producers of electrical and electronic equipm ent to retain technical 
docum entation on file?
Producers are likely to be expected to compile technical documentation, but the type(s) that will be 
expected, language requirements, and retention periods are to be decided.
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12. Can I p lease confirm the statutory offences that exist for RoHS non-compliance in your 
jurisdiction? W hat penalties might producers of electrical and electronic equipm ent incur if RoHS non- 
com pliance is detected? W hat is the appeals procedure for producers of electrical and electronic 
equipm ent?
Principal statutory offence is failing to ensure that new electrical and electronic equipment put on the 
market does not contain RoHS Directive-restricted substances. Penalty of fines.
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ANSWERS FROM PORTUGEUSE RoHS ENFORCEMENT OFFICIAL
I am  undertaking a study into the implementation of the Restriction of H azardous S ubstances Directive 
(‘RoHS Directive’) in EU Member S tates. I would like to ask  you som e questions on the transposition 
of the RoHS Directive into national law in your country a s  well a s  your plans for enforcing this law. I 
would be grateful if you could spend 20-30 minutes participating in a  telephone interview.
1. Can I confirm that the RoHS Directive w as transposed  into national legislation in [nam e national 
RoHS law]? [I do not have a copy of this law, could you p lease  tell me w here it is published, or w here I 
can  get a  copy from?]
Decree Law No. 230/2004. Copy obtained.
2. Which body (or bodies) will be responsible for enforcing legal compliance in your country? Is this a 
(or a re  these) national or regional body (bodies)? W hat are the relevant contact details? If you are  not 
the appropriate contact person, can you p lease  tell m e who the appropriate person or persons is/are?
IGAOT (Inspecçào-geral do Ambiental e Ordenamento do Territôrio). Contact details already obtained.
3. How do you interpret the phrase ‘put on the m arket’ used in Article 4 of the RoHS Directive?
Making a product available for the first time on the European Community market.
4. Will you be checking items of electrical and electronic equipm ent to verify their com pliance with 
national RoHS legislation from 1 July 2006? If not, do you intend to undertake checks a t a  later date, 
perhaps after a ‘transition period ?
Checks will begin from 1 July 2006.
5. Will you expect producers of electrical and electronic equipm ent to sign a  RoHS-compliance 
register? If so, will registration be required a t a  company-level or product-level? Will you or an 
alternative body oversee registration? W hat is the alternative body? Could you p lease  provide the 
contact details?
No need for registration.
6. Do you intend to follow the RoHS Enforcement Guidance Document that is being drafted by the 
W aste Technical Adaptation Committee and the UK Departm ent of T rade and Industry? Do you w ant 
to se e  any changes m ade to the draft version of this docum ent (and why)? If you do not intend to 
follow the RoHS Enforcement Guidance Document, in what w ays will you depart from the practices 
suggested  in this docum ent?
Not aware o f the RoHS Enforcement Guidance Document.
55
A.D. Martin Appendices
7. Do you intend to publish guidance notes that producers of electrical and electronic equipm ent could 
follow, e.g. to dem onstrate legal com pliance?
No plans to.
8. W hat market surveillance do you intend to undertake? Will you be selecting products for 
investigation, if so  how? Will th ese  products be te sted?  If so, will this be a  screening or something 
more thorough? W hat standards will be used in testing?
Products will not be selected for investigation. Market surveillance will concentrate on obtaining and 
checking producers’ technical documentation. This documentation should include internal procedures 
and the technical standards products conform to.
9. If items of electrical and electronic equipm ent are  legally-recognised a s  RoHS com pliant in other EU 
M ember S tates, will you also recognise th ese  items a s  RoHS compliant? Or will producers of electrical 
and electronic equipm ent have to establish product RoHS-compliance anew ?
Undecided.
10. Do you intend to link the enforcem ent of your national RoHS legislation with additional policies or 
targets (e.g. reductions in the u se  of hazardous substances other than those restricted in the RoHS 
Directive)?
Not specifically.
11. Will you expect producers of electrical and electronic equipm ent to compile and retain technical 
docum entation to dem onstrate RoHS-compliance?
• W hat type(s) of technical docum entation will you expect producers of electrical and  electronic 
equipm ent to compile?
[If testing is mentioned: do you favour a  particular te s t standard? If producers of electrical and 
electronic equipm ent are able to show that sam ples of their products conform ed to this test 
standard, would you accept this a s  evidence of RoHS-compliance? Do you m ake a  distinction 
between internal testing of product sam ples by producers of electrical and  electronic 
equipm ent and external testing of product sam ples by independent laboratories or te s t houses 
like SGS?]
• Will you expect technical docum entation to be m ade available in any particular language(s)?
• How long will you expect producers of electrical and electronic equipm ent to retain technical 
docum entation on file?
See above for types of technical documentation that producers will be expected to compile and retain. 
Technical documentation must be in Portuguese (documentation in English will not be acceptable). 
Technical documentation must be made available within a week of a request from a Portuguese RoHS 
enforcement official. The retention period for technical documentation is yet to be decided.
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12. Can I p lease confirm the statutory offences that exist for RoHS non-com pliance in your 
jurisdiction? W hat penalties might producers of electrical and electronic equipm ent incur if RoHS non- 
com pliance is detected? W hat is the appeals procedure for producers of electrical and electronic 
equipm ent?
Principal statutory offence is failing to ensure that new electrical and electronic equipment put on the 
market does not contain RoHS Directive-restricted substances. Penalties include imprisonment for a 
period of between eight days and six months and fines up to EUR 125,000 (covering WEEE and 
RoHS).
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ANSWERS FROM SWEDISH RoHS ENFORCEMENT OFFICIAL
I am  undertaking a  study into the implementation of the Restriction of H azardous S ubstances Directive 
( RoHS Directive’) in EU Member S tates. I would like to ask  you som e questions on the transposition 
of the RoHS Directive into national law in your country a s  well a s  your plans for enforcing this law. I 
would be grateful if you could spend 20-30 m inutes participating in a  telephone interview.
1. Can I confirm that the RoHS Directive w as transposed  into national legislation in [name national 
RoHS law]? [I do not have a  copy of this law, could you p lease tell m e w here it is published, or w here I 
can  get a  copy from?]
Statutory Order SFS 2005:205. Copy of Statutory Order obtained.
2. Which body (or bodies) will be responsible for enforcing legal com pliance in your country? Is this a 
(or are  these) national or regional body (bodies)? W hat are the relevant contact details? If you are  not 
the appropriate contact person, can you please tell m e who the appropriate person or persons is/are?
KEMI, the Swedish Chemicals Inspectorate. Contact details already obtained.
3. How do you interpret the phrase ‘put on the m arket’ used in Article 4 of the RoHS Directive?
Making a product available for the first time on the European Community market.
4. Will you be checking items of electrical and electronic equipm ent to verify their com pliance with 
national RoHS legislation from 1 July 2006? If not, do you intend to undertake checks a t a  later date, 
perhaps after a  ‘transition period’?
Checks anticipated to begin from 1 July 2006.
5. Will you expect producers of electrical and electronic equipm ent to sign a  RoHS-compliance 
register? If so, will registration be required at a  company-level or product-level? Will you or an 
alternative body oversee registration? W hat is the alternative body? Could you p lease  provide the 
contact details?
A/o registration anticipated.
6. Do you intend to follow the RoHS Enforcement Guidance Document that is being drafted by the 
W aste Technical Adaptation Committee and the UK Departm ent of Trade and Industry? Do you w ant 
to s e e  any changes m ade to the draft version of this docum ent (and why)? If you do not intend to 
follow the RoHS Enforcement Guidance Document, in what w ays will you depart from the practices 
suggested  in this docum ent?
Undecided.
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7. Do you intend to publish guidance notes that producers of electrical and electronic equipm ent could 
follow, e.g. to dem onstrate legal com pliance?
No plans to.
8. W hat market surveillance do you intend to undertake? Will you be selecting products for 
investigation, if so  how? Will th ese  products be te sted?  If so, will this be a  screening or something 
m ore thorough? W hat standards will be used in testing?
Market surveillance will involve arranging meetings with producers and requesting to inspect their 
technical documentation. Samples of products may also be bought and tested at independent 
laboratories to verify their compliance with RoHS-restrictions.
9. If items of electrical and electronic equipm ent are  legally-recognised a s  RoHS compliant in other EU 
M ember S tates, will you also recognise th ese  items a s  RoHS compliant? Or will producers of electrical 
and electronic equipm ent have to establish product RoHS-compliance anew ?
Undecided.
10. Do you intend to link the enforcem ent of your national RoHS legislation with additional policies or 
targets (e.g. reductions in the u se  of hazardous substances other than those restricted in the  RoHS 
Directive)?
Not specifically.
11. Will you expect producers of electrical and electronic equipm ent to compile and retain technical 
docum entation to dem onstrate RoHS-compliance?
• W hat type(s) of technical docum entation will you expect producers of electrical and  electronic 
equipm ent to compile?
[If testing is mentioned: do you favour a  particular te s t standard? If producers of electrical and 
electronic equipment are able to show that sam ples of their products conformed to this test 
standard, would you accept this a s  evidence of RoHS-compliance? Do you m ake a  distinction 
between internal testing of product sam ples by producers of electrical and  electronic 
equipm ent and external testing of product sam ples by independent laboratories or te s t houses 
like SGS?]
• Will you expect technical docum entation to be m ade available in any particular language(s)?
• How long will you expect producers of electrical and electronic equipm ent to retain technical 
docum entation on file?
Producers will be expected to compile and retain technical documentation inclusive of internal 
procedures, technical standards, test reports, management system records and audit reports, and 
supplier certifications, and material declarations.
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12. Can I p lease confirm the statutory offences that exist for RoHS non-com pliance in your 
jurisdiction? W hat penalties might producers of electrical and electronic equipm ent incur if RoHS non- 
com pliance is detected? W hat is the appeals procedure for producers of electrical and electronic 
equipm ent?
Principal statutory offence is failing to ensure that new electrical and electronic equipment put on the 
market does not contain RoHS Directive-restricted substances. Penalties include fines and 
imprisonment; non-compliant products may also be highlighted in national news media.
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ANSWERS FROM SLOVENIAN RoHS ENFORCEMENT OFFICIAL
I am  undertaking a  study into the implementation of the Restriction of H azardous S ubstances Directive 
(‘RoHS Directive’) in EU Member S tates. I would like to ask  you som e questions on the transposition 
of the RoHS Directive into national law in your country a s  well a s  your plans for enforcing this law. I 
would be grateful if you could spend 20-30 m inutes participating in a  telephone interview.
1. Can I confirm that the RoHS Directive w as transposed  into national legislation in [name national 
RoHS law]? [I do not have a  copy of this law, could you p lease tell me w here it is published, or w here I 
can get a  copy from?]
The Rules on Limitations on and Prohibition of Placing on the Market or Use of Certain Hazardous 
Substances and Preparations. Copy of Rules obtained.
2. Which body (or bodies) will be responsible for enforcing legal compliance in your country? Is this a  
(or a re  these) national or regional body (bodies)? W hat are  the relevant contact details? If you are  not 
the appropriate contact person, can  you p lease tell m e who the appropriate person or persons is/are?
National Chemicals Bureau, Ministry of Health. Contact details already obtained.
3. How do you interpret the phrase ‘put on the m arket’ used in Article 4 of the RoHS Directive?
Making a product available for the first time on the European Community market.
4. Will you be checking items of electrical and electronic equipm ent to verify their com pliance with 
national RoHS legislation from 1 July 2006? If not, do you intend to undertake checks a t a  later date, 
perhaps after a  ‘transition period’?
Undecided.
5. Will you expect producers of electrical and electronic equipm ent to sign a  RoHS-compliance 
register? If so, will registration be required a t a  company-level or product-level? Will you or an 
alternative body oversee registration? W hat is the alternative body? Could you p lease  provide the 
contact details?
No registration expectation.
6. Do you intend to follow the RoHS Enforcem ent Guidance Document that is being drafted by the 
W aste Technical Adaptation Committee and the UK Departm ent of Trade and  Industry? Do you want 
to se e  any changes m ade to the draft version of this docum ent (and why)? If you do not intend to 
follow the RoHS Enforcement Guidance Document, in what ways will you depart from the  practices 
suggested  in this docum ent?
RoHS Enforcement Guidance Document will be followed.
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7. Do you intend to publish guidance notes that producers of electrical and electronic equipm ent could 
follow, e.g. to dem onstrate legal com pliance?
No plans to.
8. W hat market surveillance do you intend to undertake? Will you be selecting products for 
investigation, if so  how? Will th ese  products be te sted?  If so, will this be a  screening or something 
more thorough? W hat standards will be used in testing?
No definite plans for market surveillance yet. Possibility that producers may be asked to provide 
declarations of material/product compliance, which might include a general statement of conformity as 
well as test reports.
9. If items of electrical and electronic equipm ent a re  legally-recognised a s  RoHS compliant in other EU 
M ember S tates, will you also recognise th ese  items a s  RoHS compliant? Or will producers of electrical 
and electronic equipment have to establish product RoHS-compliance anew ?
Undecided.
10. Do you intend to link the enforcem ent of your national RoHS legislation with additional policies or 
targets (e.g. reductions in the u se  of hazardous substances other than those restricted in the  RoHS 
Directive)?
No. RoHS enforcement considered an ‘expert topic’.
11. Will you expect producers of electrical and electronic equipm ent to compile and retain technical 
docum entation to dem onstrate RoHS-compliance?
• W hat type(s) of technical docum entation will you expect producers of electrical and  electronic 
equipm ent to compile?
[If testing is mentioned: do you favour a  particular te s t standard? If producers of electrical and 
electronic equipm ent are able to show that sam ples of their products conformed to this test 
standard, would you accept this a s  evidence of RoHS-compliance? Do you m ake a  distinction 
between internal testing of product sam ples by producers of electrical and electronic 
equipm ent and external testing of product sam ples by independent laboratories or te s t houses 
like SGS?]
• Will you expect technical docum entation to be m ade available in any particular language(s)?
• How long will you expect producers of electrical and electronic equipm ent to retain technical 
docum entation on file?
No definite plans.
12. Can I p lease confirm the statutory offences that exist for RoHS non-com pliance in your 
jurisdiction? W hat penalties might producers of electrical and electronic equipm ent incur if RoHS non­
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com pliance is detected? W hat is the appeals procedure for producers of electrical and electronic 
equipm ent?
Principal statutory offence is failing to ensure that new electrical and electronic equipment put on the 
market does not contain RoHS Directive-restricted substances. Penalty of fines.
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ANSWERS FROM SLOVAKIAN RoHS ENFORCEMENT OFFICIAL
I am  undertaking a  study into the implementation of the Restriction of H azardous S u b stan ces Directive 
(‘RoHS Directive’) in EU M ember S tates. I would like to ask  you som e questions on the  transposition 
of the RoHS Directive into national law in your country a s  well a s  your plans for enforcing this law. I 
would be grateful if you could spend 20-30 minutes participating in a  telephone interview.
1. Can I confirm that the RoHS Directive w as transposed  into national legislation in [nam e national 
RoHS law]? [I do not have a  copy of this law, could you p lease tell me where it is published, or w here I 
can  get a  copy from?]
Act No. 733/2004 (transposes the RoHS Directive into a Waste Act). Copy of Act obtained.
2. Which body (or bodies) will be responsible for enforcing legal compliance in your country? Is this a  
(or a re  these) national or regional body (bodies)? W hat are the relevant contact details? If you a re  not 
the appropriate contact person, can  you p lease  tell m e who the appropriate person or perso n s is/are?
Slovakian Trade Inspectorate (contact details need to be obtained).
3. How do you interpret the phrase ‘put on the m arket’ used in Article 4 of the RoHS Directive?
Making a product available for the first time on each national market.
4. Will you be checking items of electrical and electronic equipm ent to verify their com pliance with 
national RoHS legislation from 1 July 2006? If not, do you intend to undertake checks a t a  later date, 
perhaps after a  ‘transition period’?
Market surveillance plans are in development; unsure whether checks will start from 1 July 2006.
5. Will you expect producers of electrical and electronic equipm ent to sign a  RoH S-com pliance 
register? If so, will registration be required a t a  company-level or product-level? Will you or an  
alternative body oversee registration? W hat is the alternative body? Could you p le ase  provide the 
contact details?
Registration is not required.
6. Do you intend to follow the RoHS Enforcem ent Guidance Document that is being drafted by the 
W aste Technical Adaptation Committee and the UK Departm ent of Trade and Industry? Do you w ant 
to s e e  any changes m ade to the draft version of this docum ent (and why)? If you do not intend to 
follow the RoHS Enforcement Guidance Document, in what ways will you depart from the  practices 
suggested  in this docum ent?
RoHS Enforcement Guidance Document will be followed.
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7. Do you intend to publish guidance notes that producers of electrical and electronic equipm ent could 
follow, e.g. to dem onstrate legal com pliance?
No plans to.
8. W hat market surveillance do you intend to undertake? Will you be selecting products for 
investigation, if so  how? Will th ese  products be te sted? If so, will this be a  screening or something 
more thorough? W hat standards will be used in testing?
Market surveillance plans are still to be decided. The acquisition and testing of samples of products 
may be undertaken.
9. If items of electrical and electronic equipm ent a re  legally-recognised a s  RoHS compliant in other EU 
M ember S tates, will you also recognise th ese  items a s  RoHS compliant? Or will producers of electrical 
and electronic equipment have to establish product RoHS-compliance anew ?
Undecided.
10. Do you intend to link the enforcem ent of your national RoHS legislation with additional policies or 
targets (e.g. reductions in the u se  of hazardous substances other than those restricted in the  RoHS 
Directive)?
No.
11. Will you expect producers of electrical and electronic equipm ent to compile and retain technical 
docum entation to dem onstrate RoHS-compliance?
• W hat type(s) of technical docum entation will you expect producers of electrical and electronic 
equipm ent to compile?
[If testing is mentioned: do you favour a  particular te s t standard? If producers of electrical and 
electronic equipm ent are able to show that sam ples of their products conformed to this test 
standard, would you accept this a s  evidence of RoHS-compliance? Do you m ake a  distinction 
between internal testing of product sam ples by producers of electrical and  electronic 
equipm ent and external testing of product sam ples by independent laboratories or te s t houses 
like SGS?]
•  Will you expect technical docum entation to be m ade available in any particular language(s)?
• How long will you expect producers of electrical and electronic equipm ent to retain technical 
docum entation on file?
Producers may be expected to compile and retain technical documentation (although the types of 
technical documentation that they will be expected to compile and retain has yet to be decided).
12. Can I p lease confirm the statutory offences that exist for RoHS non-com pliance in your 
jurisdiction? W hat penalties might producers of electrical and electronic equipm ent incur if RoHS non-
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com pliance is detected? W hat is the appeals procedure for producers of electrical and electronic 
equipm ent?
Principal statutory offence is failing to ensure that new electrical and electronic equipment put on the 
market does not contain RoHS Directive-restricted substances. Penalty of fines.
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ANSWERS FROM SPANISH RoHS ENFORCEMENT OFFICIAL
I am  undertaking a  study into the implementation of the Restriction of H azardous S ubstances Directive 
(‘RoHS Directive') in EU Member S tates. I would like to ask  you som e questions on th e  transposition 
of the RoHS Directive into national law in your country a s  well a s  your plans for enforcing this law. I 
would be grateful if you could spend 20-30 m inutes participating in a telephone interview.
1. Can I confirm that the RoHS Directive w as transposed  into national legislation in [nam e national 
RoHS law]? [I do not have a  copy of this law, could you p lease  tell me w here it is published, or w here I 
can get a  copy from?]
Royal Decree on Electric and Electronic Equipment and the Management of Waste Thereof (Decree 
208/2005 of 25 February 2005). Copy of Decree obtained.
2. Which body (or bodies) will be responsible for enforcing legal compliance in your country? Is this a 
(or a re  these) national or regional body (bodies)? W hat are the relevant contact details? If you are  not 
the  appropriate contact person, can you p lease tell m e who the appropriate person or persons is/are?
Ministry of Environment. Contact details already obtained.
3. How do you interpret the phrase ‘put on the market’ used in Article 4 of the RoHS Directive?
Making a product available for the first time on the European Community market.
4. Will you be checking items of electrical and electronic equipm ent to verify their com pliance with 
national RoHS legislation from 1 July 2006? If not, do you intend to undertake checks a t a  later date, 
perhaps after a  ‘transition period’?
Transition period likely.
5. Will you expect producers of electrical and electronic equipm ent to sign a  RoHS-compliance 
register? If so, will registration be required a t a  company-level or product-level? Will you or an 
alternative body oversee registration? W hat is the alternative body? Could you p lease  provide the 
contact details?
A/o registration will be required.
6. Do you intend to follow the RoHS Enforcement Guidance Document that is being drafted by the 
W aste Technical Adaptation Committee and the UK Department of T rade and Industry? Do you want 
to s e e  any changes m ade to the draft version of this docum ent (and why)? If you do not intend to 
follow the RoHS Enforcement Guidance Document, in what w ays will you depart from the practices 
suggested  in this docum ent?
Draft RoHS Enforcement Guidance Document not seen.
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7. Do you intend to publish guidance notes that producers of electrical and electronic equipm ent could 
follow, e.g. to dem onstrate legal com pliance?
No plans to.
8. W hat market surveillance do you intend to undertake? Will you be selecting products for 
investigation, if so  how? Will th ese  products be te sted?  If so, will this be a  screening or something 
m ore thorough? W hat standards will be used in testing?
Still to be decided. Market surveillance may be undertaken on the basis of incidents, scheduled 
random checks, pointed accusation or non-compliance with other product-related standards.
9. If items of electrical and electronic equipm ent a re  legally-recognised a s  RoHS compliant in other EU 
M ember S tates, will you also recognise th ese  items a s  RoHS compliant? Or will producers of electrical 
and electronic equipm ent have to establish product RoHS-compliance anew ?
Possibly.
10. Do you intend to link the enforcem ent of your national RoHS legislation with additional policies or 
targets (e.g. reductions in the u se  of hazardous substances other than those  restricted in the  RoHS 
Directive)?
Not specifically.
11. Will you expect producers of electrical and electronic equipm ent to compile and retain technical 
docum entation to dem onstrate RoHS-compliance?
• W hat type(s) of technical docum entation will you expect producers of electrical and  electronic 
equipm ent to compile?
[If testing is mentioned: do you favour a  particular te s t standard? If producers of electrical and 
electronic equipm ent are able to show that sam ples of their products conformed to this test 
standard, would you accept this a s  evidence of RoHS-compliance? Do you m ake a  distinction 
between internal testing of product sam ples by producers of electrical and  electronic 
equipm ent and external testing of product sam ples by independent laboratories or te s t houses 
like SGS?]
• Will you expect technical docum entation to be m ade available in any particular language(s)?
• How long will you expect producers of electrical and electronic equipm ent to retain technical 
docum entation on file?
No clear expectations yet.
12. Can I p lease confirm the statutory offences that exist for RoHS non-com pliance in your 
jurisdiction? W hat penalties might producers of electrical and electronic equipm ent incur if RoHS non- 
com pliance is detected? W hat is the appeals procedure for producers of electrical and electronic 
equipm ent?
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Principal statutory offence is failing to ensure that new electrical and electronic equipment put on the 
market does not contain RoHS Directive-restricted substances. Fines may be imposed, of EUR 600 
upwards.
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ANSWERS FROM UK RoHS ENFORCEMENT OFFICIAL
I am  undertaking a  study into the implementation of the Restriction of H azardous S ubstances Directive 
(‘RoHS Directive’) in EU Member S tates. I would like to ask  you som e questions on the transposition 
of the  RoHS Directive into national law in your country a s  well a s  your plans for enforcing this law. I 
would be grateful if you could spend 20-30 m inutes participating in a  telephone interview.
1. Can I confirm that the RoHS Directive w as transposed  into national legislation in [name national 
RoHS law]? [I do not have a copy of this law, could you p lease tell m e w here it is published, or w here I 
can  get a  copy from?]
UK RoHS Regulations 2005, Statutory Instrument No. 2748. Copy of Regulations obtained.
2. Which body (or bodies) will be responsible for enforcing legal com pliance in your country? Is this a  
(or are  these) national or regional body (bodies)? W hat are  the relevant contact details? If you are  not 
the appropriate contact person, can you p lease  tell m e who the appropriate person or persons is/are?
NW M L Contact details already obtained.
3. How do you interpret the phrase ‘put on the m arket’ used in Article 4 of the RoHS Directive?
The phrase is interpreted in the same way as ‘placed on the market’ that is defined in the European 
Commission’s ‘Blue Book’.
4. Will you be checking items of electrical and electronic equipm ent to verify their com pliance with 
national RoHS legislation from 1 July 2006? If not, do you intend to undertake checks a t a  later date, 
perhaps after a ‘transition period’?
Checking will commence from 1 July 2006.
5. Will you expect producers of electrical and electronic equipm ent to sign a  RoHS-compliance 
register? If so, will registration be required a t a  company-level or product-level? Will you or an 
alternative body oversee registration? W hat is the alternative body? Could you p lease  provide the 
contact details?
No registration expectation.
6. Do you intend to follow the RoHS Enforcement Guidance Document that is being drafted by the 
W aste Technical Adaptation Committee and the UK Departm ent of T rade and Industry? Do you want 
to s e e  any changes m ade to the draft version of this docum ent (and why)? If you do not intend to 
follow the RoHS Enforcement Guidance Document, in what ways will you depart from the practices 
suggested  in this docum ent?
RoHS Enforcement Guidance Document will be followed.
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7. Do you intend to publish guidance notes that producers of electrical and electronic equipm ent could 
follow, e.g. to dem onstrate legal com pliance?
DTI guidance notes in development. NWML will publish enforcement guidance online.
8. W hat market surveillance do you intend to undertake? Will you be selecting products for 
investigation, if so  how? Will these  products be te sted?  If so, will this be a  screening or something 
m ore thorough? W hat standards will be used in testing?
NWML will request producers of electrical and electronic equipment to present copies of technical 
documentation for inspection. NWML will undertake a ‘risk assessment’ to decide which producers of 
electncal and electronic equipment they will request technical documentation from in the first instance.
9. If items of electrical and electronic equipm ent are  legally-recognised a s  RoHS compliant in other ED 
M ember S tates, will you also recognise th ese  items a s  RoHS compliant? Or will producers of electrical 
and electronic equipm ent have to establish product RoHS-compliance anew ?
Mutual recognition of products is favoured in principle.
10. Do you intend to link the enforcem ent of your national RoHS legislation with additional policies or 
targets (e.g. reductions in the use  of hazardous substances other than those restricted in the RoHS 
Directive)?
Not specifically.
11. Will you expect producers of electrical and electronic equipm ent to compile and retain technical 
docum entation to dem onstrate RoHS-compliance?
• W hat type(s) of technical docum entation will you expect producers of electrical and  electronic 
equipm ent to compile?
[If testing is mentioned: do you favour a  particular te s t standard? If producers of electrical and 
electronic equipm ent are able to show that sam ples of their products conformed to this test 
standard, would you accept this a s  evidence of RoHS-compliance? Do you m ake a  distinction 
between internal testing of product sam ples by producers of electrical and electronic 
equipm ent and external testing of product sam ples by independent laboratories or te s t houses 
like SGS?]
• Will you expect technical docum entation to be m ade available in any particular language(s)?
• How long will you expect producers of electrical and electronic equipm ent to retain technical 
docum entation on file?
Producers will be expected to compile copies of technical documentation, including supplier 
certifications of part and material compliance and details of the management systems used by 
producers and their suppliers. Technical documentation must be made available to the NWML within 
28 days of a request. English language is required. Retention is for a period of four years.
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12. Can I p lease confirm the statutory offences that exist for RoHS non-com pliance in your 
jurisdiction? W hat penalties might producers of electrical and electronic equipm ent incur if RoHS non- 
com pliance is detected? W hat is the appeals procedure for producers of electrical and electronic 
equipm ent?
Statutory offences are: failing to ensure that new electrical and electronic equipment put on the market 
does not contain RoHS Directive-restricted substances; failing to submit technical documentation within 
28 days of a request from NWML; and failing to retain technical documentation for up to four years 
after the electrical and electronic equipment was put on the market.
Penalties are fines, up to £5,000 on summary conviction or an unlimited sum on conviction of 
indictment.
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Appendix 4
Worksheet detailing the results of the FMEA applied at SCEE
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A.D. Martin Appendices
Appendix 5
Abridged FMEA worksheet that details the causes, current controls, and severity, 
occurrence and control ratings of the 12 potential failure modes in Table 5.1
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